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Author's Preface. 



The material employed in the piesent number of the '* Monogi'aph of the 
Silurian and Devonian Coials of New South Wales," forming Part II of that 
work, and comprising the genus Trt^ plasma^ is derived chiefly from the 
collections of the Australian Museum, and the Mining and Geological 
Museum, attached to the Department of Mines, Sydney. Specimens in the 
cabinets of the Geological Department, University of Sydney, and the 
Geological Class-room at the Technical College, Ultimo, have also been made 
use of. 

The specimens in the Mining and Geological Museum and the 
Australian Museum we owe mainly to the untiring efforts of Mr. Charles 
CuUen, late Collector to the Geological Survey, and Mr, A. J. Shearsby, lateof 
the Australian Joint Stock Banking Company, at Yass, respectively, and 
were placed at my disposal by Mr. E. F. Pittman, A.R.S.M., Under Secretary 
for Mines and Agriculture, on the one hand, and the Trustees of the Australian 
Museum on the other. The University corals were chiefly collected by the 
late Mr. Charles Jenkins, L.S., of Yass, and my thanks are tendered to 
Prof. T. W. E. David, B.A., for the use of them, and to Mr. C. A. Siissmilch, 
Lecturer on Geology, Technical College, for the loan of those in liis teaching 
collection, collected by himself. 

As in all my work of late years, I have been cordially assisted by 
Mr. W. S. Dun, Palaeontologist to the Geological Survey. 

R. ETHERIDGE, June. 
Sydney, May, 1906. 
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I.-INTRODUCTION. 

Three species, referable to the genus Trj/plaama, .honsdale^ as I understand 
it, have, so far, been described from Australian material, all from Upper 
Silurian strata. The first, T. Lonsdalei^ mihi, may be regarded as the 
Australian type, and represents the fasciculate forms ; the second, T. 
welling tonensia J mihi, represents the turbinate- conical species, and the third, 
T. (?) Murrayi, mihi, again appertains, more or less, to the fasciculate division. 
The first two occur in New South Wales and the third in Victoria. 

At the inception of my study of this remarkable genus, I had no 
conception of the wealth of material available, nor of the protean character of 
the species comprising it. Try plasma is one of the most important genera 
met with in our Silurian rocks, several of its species indicating well defined 
stratigraphical horizons, just as the late Dr. G. Lindstrom has noted in the case 
of the occurrence of his T. ( Pholidophyllum) tubulatum in the Gotland Lime- 
stone. The occurrence of Try plasma in Australia, so far as its stratigraphical 
distribution is at present known, always indicates rocks of Upper Silurian 
age. At any rate only one doubtful instance to the contrary is known, 
although in Germany, where it has been recognised under the names of 
Oalophyllum and Ccelophyllumy it passes into the Stringocephalus Limestone 
of the Middle Devonian. The importance of Tryplasma as a stratigraphical 
factor will be readily understood when its occurrence at no less than forty- 
six different localities is pointed out. It is also a world-wide form, the 
geographical distribution having been indicated by Lindstrom under the name 
of Pholidophyllum. 
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II-HISTORY OF THE GENUS TRYPLASMA. 

The history of Tryplasma is a peculiar one and must bo studied in detail to 
ensure a proper understanding of the following remarks : — 

1846. — We owe the name to Mr. W. Lonsdale/ who employed it for a 

■ 

coral from the Silurian rocks of the Ural Mountains, and regarded it as a sub- 
genus of Cyathophyllum. The only species described was T. (Bquabilis^^ but in 
a foot-note to his description the author included also Cyathophyllum artic- 
ulafum, Wahl., or a coral he took to be this form. In the explanation of his 
plate he wrote as follows : — '' The coral, believed to be the Cyathophyllum 
arliculatum of M. Ilisinger, is given to prove that the peculiar characters 
exhibited by Tryplasma (eqtiabilis occur in another coral with a suflBcient 
amount of a differential structure to warrant the establishing of a second 
species, and, therefore, the proposing of the sub-genus.^ 

The type, T. (equabilis, is a cylindrical, solitary coral, with a thin outer 
wall, a broad central, tabulate area, an outer narrow septal zone, the septal 
lamellie numerous, alternately larger and smaller, and round ** foramina *' ; 
the tabuloB were conceived to be continuous through the septal lamellae to the 
outer wall. This is practically Ix)nsdale's definition, although not exactly in 
his words. The figure* of the supposed C. articulatum displays a similar 
structure to that of T. cequabiliSy and in addition, being a compound form, 
the corallites united by connecting bars [fistuloe], rendering the corallum 
more or less fasciculate. 

A thorough conception of the meaning of Lonsdale's "foramina" is 
essential to a true understanding of the structure of Tryplasma. He said : 
" The peculiarities consist, — first, in the lamellae [septal lamellae]'^ of the outer 
area being pierced, from the inner surface of the wall, through their whole 
breadth by well defined relatively larger foramina, terminating on the inner 
edge [free inner border of the septal lamelhe] in a distinct row of short 
tubuli ; and, secondly, in the total absence of interstitial vesicular laminae 



* Lonsdale— Murchison's Geol. Russia in Europe, 1845, I, p. 613. 

* Lonsdale — Loc. cit,^ t. A, f. 7, la, 

* Lonsdale— Loc. ciV., p. 633. 

* Lonsdale— Zof. at., t. A, f. 8, 8ri. 

* The words within square brackets are mine. 
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[dissepimental tissue] at every period of growth." Lonsdale further added 
that the ** diaphragms" [tahulae] were simply continued between, and possibly 
through, the ** lamellae " [septal lamellae] to the outer wall, the extension of 
the lamellae inwards being limited. That is to say, Lonsdale conceived a 
Rugose coral, in which the septa were pierced by pores running trans- 
versely through their substance, the pores in question terminating on the inner 
face edges of these lamellaj in short tubuli. Had Lonsdale grasped the 
fact that he was cxamiaing a mould, or natural intaglio, instead of a natural 
cameo, he would not have falFen into the error he did, through a misreading 
of the structural details before him, which, when viewed in this light, are of 
actual generic value. 

Some years ago, when describing the first Australian species of 
Tryplasma^ I offered an explanation of the apparent discrepancy in Lonsdale's 
specimens.^ The '* pores" are not only visible on entirely or partially 
decorticated specimens, i.e.y on those in which the proper wall and septal zone 
are wholly or in part removed, but also on internal casts, pure and simple. 
Now, bearing in mind that the septal apparatus consists, first, of narrow, 
vertical lamellae, and secondly, of free spines protruding inwards from the 
free edges of the latter, it naturally follows tliat on disintegration or partial 
disintegration of these tissues taking place, grooves running vertically are 
left, bearing at regular intervals pores or small round openings, the grooves 
representing the septal lamellae [lamellae of Lonsdale], the pores his "fora- 
mina," and their extension inwards his " tubuli " ; an examination of many 
of the figures on the accompanying plates will exemplify this far better than 
a lengthy explanation. In other words, Lonsdale did not endeavour to 
reconstruct in his mind's eye his imperfect specimen of T. cBquabilis. Had 
he done so, he would not have afforded Lindstrom an excuse for shelving his 
generic name. 

1862. — In their great work " Monographic des Polypiers Possiles des 
Terrains Palaeozoiques," Messrs. H. Milne-Edwards and Jules Haime wrote 
of Tryplasma^ : — *^If this peculiarity [the piercing of the septal lamellae by 
pores, &c.] really exists, it will assuredly be quite sufficient to distinguish 
this genus of Cyathophyllidae from all the other forms of the same group ; 
but we are led to believe that Mr. Lonsdale, when he established the division, 
was deceived by an appearance, and wc have not seen anything similar in one 

1 Etheridge— Rec. Geol. Survey N. S. Wales, 1890, II, Pt. 1, p. 17. 

2 H. Milne-Edwards aqd J. Haime— Archiv. Mus. Hist. Nat., 1852, V, p. 393. 
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of the species whicli lie mentioned and named Tryplasma articulata.^^ The 
authors furtlier refer T. articulata^ Lonsdale, to their Cyathophyllum (?) 
l/oveni^y describing the septal lamellee as larger and smaller alternately, 
close, thick, and Avith very close, strong teeth [septal spines], the primary 
septa corresponding to the intercostal grooves, and the secondary to the 
costae. 

1854. — Messrs. H. Milne-Edwards and J. Haime used similar language 

in describing O. Loveni in their second work.* 

• 

1866-1867.— In 1856 the Chevalier E. d'Eichwald, in his "Geographical 
Distribution of Eussian Fossil Remains,"^ and, in 1857, Dr. von Griinewaldt 
in a list of the Silurian fossils of the Ural,* record Tryplasma cequabilia, 
Lonsdale, but without further remarks other than the localities. 

1866. — The Brothers Sandberger described two species of Amplexus 
from the Stringocephalus Limestone of Nassau — A. tortuos^us, Phillips,^ 
and A. stigmatophorus^ Sandb.® As to the first of these, no definite opinion 
can be passed, but no doubt need exist as to the nature of the second ; the 
longitudinal view of the corallum, that of a weathered specimen, most 
unquestionably displays the perforations left by the dissolved-away septal 
spines. 

1868-1861. — Mr. E. de Fromental followed Edwards and Haime in 
uniting Tryplasma articulator Lonsdale, with Cyathophyllum Loveni^ 
Ed. and H.^ 

1861. — The Chevalier E. d'£ichwald, rather more cautious than 
Edwards and Haime, refers® to Tryplasma [Trypelasma he spelt it], as 
"perhaps" referrable to Cyathophyllum. He further described a coral 
from the Silurian rocks of the island of Oesel as Omphyma fastigiatum • 
which Lindstrom subsequently included in his Fholidophyllum tuhulatum. 
The septal spines, anchoring rootlets [radiciform processes], and calicinal 
budding figured by d'Eichwald at once denote its relation to Tryplasma. 

^ H. Milne-Edwards and J. Haime— Zoc. cit., p. 304. 

3 H. Milne-Edwards and J. Haime— Mon. Brit. Fobs. Corals, Pt. 5, 1854, p. 281, t. 66, f. 22a. 

» Eichwald— Bull. Soc. Imp. Nat. Moscou, 1856, No. 1 (1857), p. 110. 

^ Griinewaldt — Notizen VersteincrungfUhrenden Gebirgsform. Ural, 1857» p. 23. 

' Sandberger— Verstein. Rhein. Schichten. Nassau, Lief. 9, 1856, p. 413, t. 37, f. 5, 5a and h. 

* Sandberger— /£m/., p. 413, t. 36, f 14a and h. Both of Sandberger's species are referred by Freeh to 
I dmplexwi hercynicus, A. Roemer. 

' Fromantal— Introd. Etude Polyp. Foss., 1858-61, p. 295. 
« Eichwald— Lethaea Rossica, 1861 (?), I, Pt. 2, p. 544. 

• Eichwald— Lethwa Rossica, 1861 (?), I, Pt. 2, p. 547, t 29, f. 11, a-c. 
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1866-6. — In his very remarkable paper on the "Corals of the 
Palaeozoic Formations," Mr. Rudolph Ludwig described and figured a small 
coral as Acanthoconium inveraion^^ which presents all the typical septal 
features of a turbinate form of Tryplasma. His very interesting figures 
re-illustrate, in a great measure, the very condition of preservation originally 
described by Lonsdale, i.e.^ an internal cast in which tlie longitudinal lines 
of the primary and secondary septal spines are represented by tube-holes 
penetrating the matrix ; the accuracy of his diagrammatic figure of the septal 
system is, however, open to question. At a later stage, in the same paper, 
the Author describes the cylindrical form, afterwards termed Fholidophyllum 
tubulatum by Lindstrom, as Tceniocyathus or Tceniolopas spinosa,'^ which is 
an excellent representation of a cylindrical Tryplasma — form, budding, 
septal-lamelloD with spines, and tabulae. At least two species of Mr. Rudolph 
Ludwig's genus Ftychocyathus^^ viz., F. profundus and P. granulifer^ are 
referable to Try plasma. The pore-like holes left by the dissolved-away 
septal spines are visible in the figures of both, and in the enlargement 
(Fig. 1^) of a portion of the weathered surface of P. profunda both the 
primary and secondary rows of septal spines are excellently represented. 

1870. — In this year Dr. G. Lindstrom* proposed his genus Fholido- 
phyllum, selecting as the type Cyathophyllum Loveni, M. Edw. and Haime, 
remarking — " Its strange exothecal covering in scaly rows, its septa, its well- 
developed tabulae, its double costae, and the complete want of dissepimental 
structure between the septa, justify my forming a new genus out of it, which 

I propose to name Fholidophyllum.^^ 

« 

1878. — The germs Acanthodeswsja next proposed by Dr. W. N. Dybowski^ 
for the reception of several Silurian species, either simple or sub-fasciculate, 
provided with anchoring rootlets on the underside of the corallites, and narrow 
lamellar septa of two orders produced into spines along their free edges. 
The tabulae are variously formed, occupying the whole of the visceral space, 
but not reaching the wall, says Dybowski — a manifest error, although it will 
be remembered Lonsdale made the same remark ; no allusion is made to the 
presence of either a fossula, dissepiments, or exothecal scales. Reproduction 
was observed only in one species {A. tubulus), the young corallites occasionally 

1 Ludwig— Palaeontographica, 1865, XIV, 4 Lief., p. 145, t. 32, f. 22a-^. 

» Ludwig— Palaeontographica, 1865, XIV, 6 Lief., pp. 187 and 201, t. 47, f. Sac, t. 67, f. 4. 

> Ludwig- Palaeontographica, 1866, XIV, 6 Lief., p. 196, t. 49, f. 1, la-e ; p. 196, t. 49, f* 4 

* Lindatrom— dfvere. Vet. Akad. Forhandl., 1870, p. 925, f. n | Geol. Mag., 1871, VIII, p. 125, f. n. 

■ DybowBki-^Mon. Zoantharift Sclor. Ragosa, Ft. 1, 1873, p. 108. 
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budding from the sides of the parent stem^ — lateral or parietal gemmation 
in other words. From what has already been said of the true structure of 
Trj/plasinay it will be at once apparent that, with the exception of the parietal 
gemmation, that of Acanthodea is identical with the former, as was first 
pointed out by Ur. Lindstrom. 

Dybowski also resuscitated Dana's genus Calophyllum' iov other corals 
from the same area, consisting of simple and conical, or aggregated corallites, 
with septal lamelloB of two orders, the secondary granular. Tabula) of various 
forms occupy the whole breadth of the visceral cavity. Dybowski 
regarded these corals as intermediate between Ci/athoj)hf/lloides and Amplexus. 
It is possible that the first species described may be a Tryplasma^ although 
he mentions the presence of lateral buds, and one is shown in the species 
referred to {C. Roemeri)} 

1878. — Two species were referred by Professor P. II. E. Kayser to 
Amplexus that have every appearance of Tryplasma, viz. A. tortuosa^ Phill.,* 
and A. irregular is y Kayser,^ are from the German Devonian. In the former, 
delicate septa [? septal spines] are shown in a transverse view of the corallum, 
with distant horizontal tabulae, and a fistula in the longitudinal view. In the 
latter, similar septa, and vesicular tabulae, the vesicles closely resembling 
those of several of our N. S. Wales corals. Nothing of a decisive nature can 
be gleaned from Phillips' description and figure oi A. torluosaJ 

1876. — Amongst his synonyms of FhoUdophyllum tubulattiniy Lind- 
strom included Cyathophyllum radicula^ Rominger, a coral from the Niagara 
Group of North America. Rominger says^.the cylindrical corallites are 
strongly attached by their bases to other bodies, and strengthened by 
anchoring [radiciform] processes. There are ** about " sixty alternately larger 
and smaller crenulated septal lamellae, which cither extend to the centre of 
the bottom of the calice formed by the uppermost tabula, or the latter 
is smooth, or again faintly carinate or granulate. The reference of 
Cyathophyllum radicula to Tryplasma is hardly warranted by the description, 
more particularly as the presence of a septal fossula is foreshadowed, or in 
Rominger's words " a septal fovea is rarely indicated.' 
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1 Dybowski— fAMf. p. 114, t. 1, f. 136. 
^Dybowski— /^. p. 118. 
» Dybowski— riw/. t. 2, f. 3. 

* Kayser— Zeitsch. Deuts. Gaol. Gesellsch., 1873, XXIV, p. 685, t. 27, f. oa-c. This la referred by :Frcch 
to A, hercynieua, A. R4>emer. 

6 Kayser— r^. p. 691, t. 27, f. 7a-rf. 



• Phillips— Pal. Foss. Cornwall, Devon, &c., 1841, p. 8, t. 3, f. 8a and ft. 
' Rominger— Geol. Survey Michigan — Lower Peninsula, 1873-76, III, Pt. 2, 



1876, p. 109, t. 39, f. 3. 
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1881. — Dr. Georg Meyer, in a paper on the "Rugose Corals of the 
East and West Prussian Diluvial Formation/* adopted Dyhpwski's name of 
AcanthodeSy placing Try plasma as a synonym under it; one species was 
described, A. borusficus, Meyer.^ Notwithstanding Dr. Meyer's involved 
description, this is clearly a species of Tryplasma. The illustrations display 
the typical spined septal lamellae, wide central tabulate area, and the absence 
of dissepiments. 

1881.— Dr. Clemens Schliiter, like Dybowski, employed Dana's dubious 
name Calophyllum. He described a coral from the Stringocephalus Lime- 
stone as C paiicilabulatum.^ The corallum is more or less fasciculate, 
consisting of clongately conical, or almost cylindrical corallites, sometimes 
united to one another by fistulas. The septa arc quite rudimentary, but still 
of two orders, the tabulae horizontal and very widely separated apart ; there 
are neither dissepiments, nor fossula. Reproduction is effected by profuse 
calicinal budding, from three to six buds, having one-half of their walls at 
first in common with the parent calice. As to the presence of a fossula. 
Dr. F. Frech^ believed he could detect such a depression in a specimen of 
C. paucitabulatum examined by him ; but Schliiter subsequently controverted 
this.* The latter considered his species to differ from Amplexus in the 
absence of this fossula, distance apart of the tabulae, and the mode of repro- 
duction. This coral bears a most remarkable resemblance to some of our 
TryplasmcBy a resemblance borne out by the fact that later writers described 
the narrow septal lamellae as spined ; this will be again referred to later. 

1882. — In his more extended and valuable paper on the " Palaeozoic 
Operculate Corals," Dr. G. Lindstrom wrote as follows^ : — " It is fitting to 
mention also two others, partly known for a long time, whicli have been 
found to possess round the outer walls, and at the edge of the calice, exothecal 
structures, to a certain extent homologous with and in all respects comparable 
to the opercula of the former [Calceolay Goniophylluniy B hizophylluniy &c.]. 
The most common is that which forms the genus Fholidophyllum'^ 

Under Fholidophyllum, Lindstrom placed Tryplasma^ Lonsdale, and 
AcanthodeSy Dybowski, and said the genus ** should perhaps have been called 
Tryplasma ; but this name having been founded on an error, according to 

1 Meyer- Schrif ten Physik.-Okonomis. Gesellsch. Konigsberg, 1881, Abth. 1, p. 100, t. 5, f. 3-6a. 
- Schluter - Verhandl. Natur. Vereines Preuss. Rheinl. Westfaleu., 1881, VIII (4), p. 190. 
» Freeh— Dames and Kayser's Pal. Abhandl, 1886, III, Heft 3, p. 100. 

* Schlttter— Abhandl. Geol. Specialkarte Preuss. Thuring. Staaten, 1889, VIII, Heft 4, p. 9 (2?7), f.n. 2. 

* Lindstrom— Bihang K. Sv. Vet, Akad. Handlingar, 1882, VII, No. 4, p. 63. 
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which the septal spines and septal lamellsB should be perforated by canals, a 
supposition caused by the broken lower parts of the spines, I have proposed 
the new name .... based upon the peculiarities of the outer scales '* 
[exothecal structures of the preceding paragraph]. Lindstr5m was unques- 
tionably correct in placing Dybowski's Acanthodea as a synonym, both on 
account of its structure and, as he said, by preoccupation as the name of a 
fish {AcanthodeSy L. Agassiz). 

On the more important point, however, of the substitution of the 
name Pholidophyllum for that of Tryplaama, I formerly wrote as follows^ : — 
" I regret that I cannot agree with Dr. Lindstrom in the abolition of 
Try plasma. If every generic name in Palaeontology is to be abolished because 
an original misconception as regards its structure was made, few of the older 
genera would stand. Granting that a genus has been figured and described 
to the best of an author's knowledge and the material before him, it seems 
difficult to understand how his work can be set aside. I therefore adopt 
Tryplasma as typified by Lonsdale, and described by Lindstrom under the 
name of PhoHdophyllam^ with this exception — I believe that Palceocyclua 
should be eliminated from the latter." 

The coral here selected by Lindstrom as the type of his genus was the 
Tubiporites tubulatus, Schlotheim, and a very full synonomy was given, 
inclusive of both species comprised by Lonsdale in his TryplaBma^ and also 
Cyathophyllum (?) Loveniy previously referred to under Milne- Edwards and 
Haime an I Lindstrom (1870). This synonymy affords a very complete 
bibliography of the coral up to the date of publication of Lindstrom's paper 
from his point of view, and will serve to amplify the historical references 
here given. The corallum in JPholidophyllum tubulatum is described as 
compound, budding in quadruple divisions, but in this ** compound '* (or, as I 
would prefer to call it, " sub-compound ") growth Lindstrom recognised two 
conditions in the one species, the *' forma primaria " and the " mutatio." The 
former is broad conical, the latter cylindrical, either fixed by anchoring 
rootlets extending from near the distal end of the corallum, or by the whole 
base ; the rootlets are either simply tubular or tabulate. The septal lamellae 
are of variable width, and of two orders, forty of each, denticulated on their 
free edges, and granulated on the lateral faces ; there is no fossula. A wide 
central tabulate area is left, the tabulae vertically spined on their upper 
surfaces. Gemmation is calicular, four new corallites arising within the calice 



i Ktheridge— Rec. Geol. Survey N. S. Wales, 1890, U, Ft. 1, p. 16, 
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of the parent, not simultaneously, but in succession, each from its own side 
and meeting in the middle. The most peculiar feature of P. tuhulatum is the 
occurrence of exothecal structures in the form of ** numerous curious little 
scales " on the pseudocostse or rugoe of the simple forms, arranged longi- 
tudinally, and " which generally fall oflF,'' each pair of rugsB bearing two rows 
of scales. These are described in detail by Dr. Lindstrom, and are compared 
to the opercular valves of Arceopoma prismalica ; the scales in question are 
not found on the compound corallums of P. tubulatum. The whole structure 
of the latter, omitting these exothecal scales from consideration, is precisely 
that of Tryplawna. 

1882. — The structure of the coral already referred to as CyathophyU 
lum (?) Loveniy or, as it is sometimes spoken of by Authors, Pholidophyllum 
• Loveni, has been very fully treated of by Mr. Q. von Koch.^ He confirmed 
the remarks of Edwards and Haime on the presence of spiniferous septal 
lamellae. The tabulae, and other points of structure, including the gemmation, 
are strictly those of Tryplaama as revealed in Australian specimens. Koch's 
figures of the budding are very valuable, as they illustrate the gradual 
appearance of the young corallites from the earliest stage in one and the 
self-same parent corallite. In this series of five figures we trace the 
appearance of four buds, each one commencing as a small inwardly convex 
continuation of the mother wall, gradually enlarging and extending inwards 
until the whole of the parent calice is filled up.^ Even more interesting, 
however, is the extension inwards of the maternal septal spines within the 
boundary of a bud to become the peripheral septal laminae and spines of the 
latter, whilst those springing from the inner wall of the bud are a new 
creation ; these buds are bilaterally symmetrical. A glance at the gemmation 
of our T. princepSy T. liliiformia, &c., will at once indicate how close a 
connection there is between their mode of increase and that of P. Loveni. 

1888, — In this year Dr. Lindstrom, in a most useful paper — " Index 
to the Generic Names applied to the Corals of the Palaeozoic Formations," — 
again placed Tryplaama as a synonym of Pholidophyllum.^ 

1888. — In the volume of Richthofen's great work on China, devoted to 
Palaeontology, the same eminent describer of Palaeozoic Corals described 
and figured three species of Ampleams of Upper Silurian age, viz., A. viduus, 

^ Koch— Paloeontographica, XXVIII» 6 Lief, 1882, pp. 215-219. 

a Koch— /Wrf. t. 43 (1), f. 18-22. 

• Lindstrom— Bihang K. Sv. Vet.-Akad. Handl., 188d, VUI, Ko. d, p. 12. 
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A. diatans, and A. appendiculatus} Of these, the figures of the second and 
third exhibit undoubted evidence of Tryplasma characters in the presence 
of spiniform septal lamellae, thickened walls, and characteristic features of 
the tabulae.* In the longitudinal section of A. distans the septal spines are 
visible in the intertabular spaces or old visceral chambers ; in the liorizontal 
section the thick tooth-like terminations of the septal spines send off delicate 
linear filaments when a cycle impinges on a tabula in precisely the same 
manner that the similar organs do in some of our indigenous species. In the 
horizontal section of A. appendiculatus a like feature is observable, whilst in 
the longitudinal section of the same coraP both the septal spines and 
vesicular tabulae are visible, the vesicles long and lenticular; radiciform 
processes are also present. 

1888. — The late Prof. Ferdinand von Roemer proposed the name 
Ccalophyllum*^ to take the place of Calophyllum^ Dana, already referred to, 
on the ground that it is altogether doubtful what Dana intended to include 
in his genus. As his type, Roemer selected Schliiter's Calophyllum pauct- 
tabulatuyjiy and added to its definition the important statement that the 
radiating lamellae in his specimens were finely denticulated and delicately 
notched, thus supporting the otherwise general TryplasmaAike appearance 
of this coral. 

1885. — Mr. F. Maurer, in his " Fauna of the Waldgirmer Limestone 
near Griessen,*' referred two corals to Acanlhodes^ Dybowski, A. retinens^^ 
and A. pastinatuSy^ but the illustrations do not satisfactorily remind me of 
Acanthodian characters. Under Calophyllum is placed another coral (C 
serratum'^) which may be a Tryplasmay presenting the sectional transverse 
appearance of the genus in which the septal lamellae are united by a thick 
peripheral zone of stereoplasma, with the characteristic toothed inner 
free edge. 

1891.— In his "Chart of the Rugose Corals," Mr. W. H. Sherzer' 
included in Fholidophyllum, Lindstrom, both Tryplasma and Acanthocyclu% 
Dybowski. He also combined with these *' Scarilhodes,'' Dyb., a name I am 
[[ quite unacquainted with, unless it is a misprint for Acanthodea. 

» Lindstrom— Bcitrago PaI. China (Richthofen's China, IV), 1883, pp. 62-63. 

' Lindstrom— /"AiV/., t. 6, f. 1 and 5. 

> Lindstrom— /AW., t. 6, f. 7 and 8 (non i. 11 and 12). 

* Roemer— Lethaea Pal., 1883, 2 Lief., p. 409. 
!|| ^ Maarer — Abhandl. Gross. Hessischen Geol. Landessanstalt Darmstadt, 1885, 1, Heft 2, p. 80, 1. 1, f. 5-7. 

• Maurer— /AW., p. 82, t. 1, f. 8, 8a. 

7 Maurer— /i«f., p 89, t. 1, f. 22, 22a. 

8 Sheraer— American Geol, 1891, VII, No. 6, pp. 290-291. 
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1894. — In a paper on "East-Prussian arid Eastern West Prussian 
Silurian Corals/' Mr. W. Weissermel described Amplexua boruasicua} The 
corallum is evidently sub-fasciculate, of long, cylindrical, straight or curved 
corallites, augmenting by gemmation which is doubtfully said to be lateral. 
Primary and secondary septal laminae are present, the former spined on 
their free edges, the latter represented by rows of granules. The tabulae 
are regular and complete ; dissepiments do not exist, and no mention is made 
of a fossula. The affinities of this coral are believed by the author to be 
with Amplexus, but, from the clear description and figures, I have little 
hesitation in pronouncing it to be a Tryplaama. Indeed, the author also 
suggests an affinity with Pholidophyllum^ but considers the length of the 
septal spines in his species as a point of distinction. A reference to some of 
Lindstrom's figures of P. tuhulafum^ will show that this possessed equally 
long spines. 

Weissermel also afforded some interesting particulars about Gcelo- 
phyllum^ and Pholidophyllum. He regarded the first merely as a sub-genus 
of Amplexu8y folio whig Freeh, and described his C eury calyx as forming 
*' bundle-shaped masses,*' th3 corallites varying from between short coniform to 
long subcylindrical, with bell-mouthed calices and everted margins, diverging 
from one another ; fistulae are present. The septal lamellae are more than 
fifty, and of two orders ; the secondary, if I understand the author correctly, 
» are toothed. The tabulse are complete, horizontal, and closely packed. 
Copious calicular gemmation takes place ; the buds at first ** pouch- 
shaped," then becoming slightly divergent slender cones, and giving to the 
entire colony a cluster or bundle-like appearance ; there are eight buds to a 
calice.* Weissermel very justly draws attention to the close resemblance of 
the septal apparatus of his coral to that of Pholidophyllum and FolyorophCj 
Lindstrom. He also figures the wide expanding calice, close tabulsB 
occupying a stem-like corallum, and toothed free edges of some of the septal 
lamellae. The resemblance between these structures and those of one of our 
New South Wales Tryplasmce, particularly those of the calice and stem, is 
very marked, and will be commented on later. 

Weissermel also refers to Pholidophyllum a composite coral,^ composed 
of bundles of long cylindrical corallites in contact with each other, and 

^ Weissermel.— Zeitsch. Dcuts. Geol. Gesellsch., 1894, XLVI, Heft 3, p. 632, t. 50, f . 7 a and 6. 

'' Lindstrom— Bihang K. Sv. Vct.-Akad. Handl., 1882, VII, No. 4, t. 9, f. 14 and lo. 

» Weissermel— Zeitsch. Deuts. Geol. Gesell, 1894, XLVI, Heft 3, p. 634, t. 50, f. 8 and 9, t. 51, f. 1. 

* Weissermel— /ikf., p. 636, f. 1 and 2. 

* Weissermel— /bid., p. 638, t. 51, f . 2 o and b. 
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increasing by oalioular gemmation. He failed to detect any opercular scales, 
but mentions the two conditions — specific (cone-shaped) and mutatio 
(cylindrical) — described by Lindstrom. The peripheral area between the 
septal lamellae is filled with stereoplasma of varying thickness, but in some 
corallites forming a solid zone, which leaves only the spine-like ends of the 
lamellae free. 

1902. — Mr. N. Lebedew, in his " .Devonian Corals of Russia," refers to 
Lonsdale's type T. cequabile as a Cyathophyllum^^ but I regret my inability 
to read Hussian and am not in a position to discuss the matter further. 

^ Lebedew — M^m. Comity Gtol. Buss., 1902, XVII, No. 2, p. 87. Lebedew gives references to two other 
notices of T. tequabiie, those of Griinewaldt and Hoffman. 
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III -RELA^TION TO OTHER GENERA, AND SYSTEMATIC 

POSITION OF TRYPLA8MA. 

The family Pala30cyclidgo, instituted by Dybowski/ contains several genera 
of small, simple, discoidal or bowl-shaped corals, some of which, at least, 
possess lamellar septa crenulated on their free edges and granulated laterally 
— such, for instance, are Falaocyclus^ Ed. and H.,* and Acanthoci/clus, 
Dybowski.^ 

PalteocyoluSy according to the late Prof. ^P. M. Duncan,* possesses 
tabulae, a fossula, and endothecal tissue [septal dissepiments]. In the presence 
of the two latter structures it therefore differs from Tryplasma. On the 
other hand, the late Prof. K. ZitteP says that throughout the family both 
tabulae and dissepiments are wanting. Acanthoct/clus^ is described by 
Dybowski in but very few words, and really does not appear to possess any 
characters of importance separating it from Palceoct/cltcs. 

The presence of tabula), septal spines, radiciform processes or 
anchoring rootlets, and fistulae at once distinguishes Tryplasma from the 
simple corallum of Petraia, Munster, as restricted by P. Roemer^; indeed, 
the septal structures are but very feebly developed at all in this genus. 

From all the AmplexvsAWiQ forms, Tryplasma is separated by the 
presence in the latter of septal spines, although in some other points there 
is a close degree of resemblance. In Ampleania the corallites are always 
simple and solitary , ®and occasionally hollow radiciform processes are developed. 
The septal lamellae are remarkably rudimentary, narrow as in Tryplasma^ but 
unlike those of the latter, these lamellao, in all typical Ampleod^ are never 
produced into spines on their inner or free edges ; a septal fossula is present, 
but never in Tryplasma^ and dissepiments exist in neither. Messrs. J. 
Thomson and H. A. Nicholson say® " there may or may not be interseptal 

* Dybowski — Zoantbaria Scler. Rugosa, Pt. I, 1873, p. 77. 

' H. Milne-Edwards and Haime— Archiv. Mua. Hist. Nat. Paris, 1852, V, p. 203. 

* Dybowski— Zoantharia Scler. Eugosa, Pt. I, 1873, pp. 77 and 103. 

* Duncan -Phil. Trans., CLVII, p. 651. 

^ Zittel— Text Book Pal. (Eastman's Edit.), 1900, 1, p. 74. 

* Dybowski— Zoantharia Scler. Rugosa, Pt. I, 1873, p. 103. 
^ F. Roeiner— Lethflea Pal., 1883, I, Lief. 2, p. 410. 

* H. Milne-Edwards and Haime — Archiv. Mus. Hist. Nat., 1852, V, p. 325 ; Thomson and NichoUon — 
Ann. Mag. Nat. Hist., 1875, XVI (4;, p. 424; SchlUter — Abhandl. Geol. Specialkarte Preuss. Thuring. Staaten, 
1889, Vlfl, Heft 4, p. 8 (266). 

» Thomson and Nicholson— Ann. Mag. Nat. Hist. , 1876, XVI (4), p. 426. 
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dissepiments, whilst these, when present, are always comparatively simple 
and few in number/' Dr. Clemens Schliiter has treated this subject at 
length,^ and pointed out that sundry corals possessing dissepiments have 
been referred to Amplexua, e.g.^ A. lineatua^ A. Roemer, A. {Campophyllum) 
giganteuSy Mich., &c., but as dissepiments are not present in the type species 
A. coralloideSy J. Shy., their absence may be accepted as a generic character, 
and the genus must be restricted accordingly; the late Prof. L. G. de 
Koninck denied* the presence of dissepiments in Amplexm. 

The tabula) of Amplexua proper are exceedingly well developed, 
complete, either horizontal or oblique, and usually distant from one another, 
or sub- vesicular, forming a wide, central, usually smooth area on which the 
septa do not impinge to any great extent, just as we find them in the various 
species of Tryplasma. In other words, the latter, so far as its general 
structure is concerned, is an Aviplexus in which the corallum is either 
simple or sub-fasciculate, the septal lamina) spincd, without a fossula, and 
reproduced almost wholly by ciilicular gemmation. Even in Amplexus, 
budding is believed, by some Authors,^ to take place. 

The late Mr. James Thomson described* the septa as either wanting, 
or delicate and short, and of one order ; a rudimentary fossula is also said to 
exist, ** which is usually formed by a slight lateral depression of the tabulae." 
All the species described by Thomson are simple, and are said to be " developed 
from ova." In two of the species, however, there are these peculiarities: — 
In A. Sowerbyi, Pliill, " the septa are indicated by minute pointed granules,'* 
and in A. irregularis ^ the secondary septa only are so. 

The community of structure between Acanthodes, Dybowski, and 
Tryplasma has already been pointed out. 

Closely allied to Amplexua is Fycnoatylus^ Whiteaves.^ The latter is 
said by its describer to differ from the former ** only in the circumstance that 
it grows in colonies of compound and apparently fasciculate corallites."' It 
may also be said to differ, again according to Mr. Whiteaves, in its method 
of reproduction " by calicular gemmation at distant intervals into sets of 
three, four, or more ascending, subparallel, contiguous, flexuous branches." 

» SchlUter— Abhaiidl. Geol. Specialkarte Preuss. Thuring. Staatcn, 1889, VIII, Heft 4, p. (204), f.n. 1. 
2 De Koninck — Nouv. Rech. Anim. Fobs. Terr. Carb. Belgique, Pt. 1, 1872, p. 65. 

»0n this point see SchlUtc r— Abhandl. (Jeol. Specialkarte Preuss. Thuring. Staaten, 1889, VIII, Heft 4, 
p. 8 (266). 

* Thomson —Corals Carb. System Scotland, 1883, pp. o7-61. 
6 Whiteaves— Canadian Pal. Fobs.. 1884, III, Pt. 1, p. 3. 
« Whiteaves-Canadian Pal. Fobs , 189.'), Ill, Pt. 2, p. 49. 
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This mode of increase is a very remarkable one, and excellent examples of it 
will be found in some of our illustrations of Tryplasma reproduction. The 
tabulae of Pycnostylus appear to be always horizontal and complete. Were 
it not for the spined septal lamellso of Tryplasma^ the latter is, to all intents 
and purposes, a Pycnosfylua. 

It has already been stated, in the second section of this Memoir, that 
Dr. Clemens Schliiter made use of Dana's name Oalophyllum, resuscitated by 
Dybowski, for a Devonian coral, which, from subsequent researches, appears 
to possess all the characters of Tryplasma. Now, Calophyllum has always 
been a stumbling-block in the path of students of Palaeozoic corals. By 
Dana it was described^ without type, or assigned species, as simple, caliculato- 
ramose or aggregate, with septa and concave labulir, but no dissepimeuts. 
The width of the septa was not stated, nor whether consisting of simple, 
vertical lamellae, or the latter bearing spines or granules. Messrs. H. Milne- 
Edwards and Haime considered^ that Calophyllum did not differ from 
AmplexHSy and that Dana included in it very diverse forms. 

Dybowski appears to have been the resuscitator of Calophyllum, On 
a previous page it was explained that he adopted the name for certain Silurian 
corals from the Baltic Provinces.^ I think it may be accepted that of the two 
species described, the first {Calophyllum Uoemeri) is a Tryplasma^ although 
we are faced with the question of lateral budding in this instance. To 
obviate the difficulty caused by the halo of doubt overhanging Calophyllum^ 
Dana, the late Prof. E. von Hoemer proposed the name Coilophyllum*^ to take 
its place, and as his type selected Calophyllum paucitahtilatum^ Schliiter. 
To the latter Author's definition, Eoemer added the important statement that 
the radiating septal lamellae are finely denticulated, and even delicately 
notched. Now, this feature, if sustained, bearing in mind the otherwise 
simple structure of C. paucitabulatumy at once places Ccelophyllum on a level 
with Tryplasma. The structure described by Eoemer was, indeed, corrobo- 
rated by Dr. E. Erech\ who, in redescribing the same coral, says without the 
slightest reservation, that the septal lamellae are notched. 

It appears, however, that Ccelophyllum was a preoccupied name, having 
been used by Quenstedt for a Mesozoic coral, I believe, and certainly in 1875 
by Scudder as a genus of Orthoptera. 

* Dana— Zoopli. Wilkes U. S. Kxplor. Exped., 1840, p. U."). 

- H. Milne-Edwanls and Haime— Arohiv. Mus. Hist. Nat-, IS.V?, V, p. .347 ; Hist. Nat. Cora\, 1860, III, 
p. 348. 

' Dybowski —Moil. Zoantharia Scler. Riigosa, 1873, Pt. 1, p. 118. 

* Rbemer— Lethwa Pal., 1883, I, Lief. 2, p. 40a. 

5 Freeh— Dames ami Keyser's Pal, Abhandlungen, 1886, III, Heft 3, p. 101. 
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To avoid this clashing, Schliiter in 1889 proposed Cyathapedium} 
The characters of the genus are those of the type species Calophyllum 
paticitabulatumj as defined by Schliiter, who admitted the presence of 
denticulations on the septal larnellsB in three specimens as described by 
Koemer, but considered this feature formed no real distinctive character of the 
genus. Experience gained through the study of the Australian Tryplaamm 
leads me to believe that the observations of Roemer and Freeh are to be 
relied on^ and Cyathopedunn will, therefore, become a synonym of Tryplasma. 
Schliiter's original longitudinal figure^ of Calophyllum paucitabulatum 
certainly does not exhibit any septal spines ; but this possibly arises from the 
fact that the section from which the figure in question was prepared did not 
bisect a septal lamella, or pass sufficiently near the wall to show the cut 
ends of the septal spines. Whiteaves suggested that Orlhopedium, Schluter, 
was probably a synonym of his genus Fycnostylus.^ Does he refer to 
Cyathopediumy for I cannot find a reference to any genus of the former name 
described by Schluter? I think it must be so, for Schliiter, on his part, 
places Fycnostylua as a synonym of his Cyathopedium with a note of interro- 
gation. If the last-named stands, and the two are identical, then Whiteaves* 
name has precedence. 

Mr. James Thomson^ also made use of the name Calophyllum^ Dana, 
but as Calophyllum, according to Roemer, has no generic stability, the value of 
Thomson's descriptions as a contribution to the general morphology of this 
supposed genus are completely discounted. At the same time, some very 
curious Carboniferous corals were so named by this Author. They are simple 
cylindro-conical corals with dissepiments and a fossula, into which one or 
more of the primary septal laminae protrude, and at least two of the species 
are described with granular secondary septa. As Tryplasma regularly 
possesses both orders of its septa constantly spined, and neither true 
dissepiments nor a fossula, the Carboniferous corals in question need not 
be mistaken for the former. 

We now come to the all important consideration of Pholidophyllum. 
I have endeavoured, in previous pages, to show, and hope to do so more 
conclusively in those that follow, the close and intimate relation existing 
between the structure of Pholidophyllum and my conception of that of 

» Schluter— AbhandL Gool. Specialkarte Preuss. Thuring. Staaten, 1889, VIII, Heft 4, p. 5 (26.3). 
» Schluter— Verhandl. Nat. Vereines Preuss. Rheinl. Weatfalen, 1881, VIII (4), t. 2, f. 4. 
» Whiteaves— Canadian Pal. Foss., 1895, Pt. 2, p. 94. 
* Thomsoo— Qorals Carb. System Scotlapd, 1883, p. 63. 



57 

Tryplasma. Only one fundamental difference exists between Pholidophyllum 
tuhulatum and the species I have referred to Tri/plasma^ both Australian and 
exotic. In no description of any of the latter have I noticed any reference 
to the exothecal structures described by Lindstrom adhering to the outer 
walls, or at the edge of the calice in P. tubulalum, and, similarly, there is no 
trace of these in any of the Australian forms. These scales were regarded 
by Lindstrom as homologous with the opercula o{ Rhizophyllum and its allies. 
If, therefore, the presence of such scales is essential to the stability of 
Pholidophyllum, and further, if Trt/plasma, Lonsdale, is the equivalent of 
Lindstrom's genus, then I am fain to confess that our Australian corals 
cannot be so referred. The whole matter liinges on the question, are these 
exothecal scales homologous with the opercula of Rhizophyllum^ Calceola^ 
&c. ? In the well-considered words of a reviewer of Lindstrom's paper — 
**The Operculate Corals of the Palaeozoic Formation" — '*the walls were 
covered with vertical rows of regularly disposed, minute, overlapping 
calcareous scales or plates, oval or pear-shaped in outline, minutely striated 
on the outer surface, and with a small process on the inner surface as if in 
connection with a muscular attachment. The plates are in paired rows, each 
pair covering over the slight vertical furrow between two rugae or costae. 
Judging from their sections, one side of each scale seems to have been slightly 
embedded in the wall of the coral, but the attachment must have been slight, 
for examples in which these scales are preserved in situ are very rare." The 
reviewer added, " which in a certain sense are homologous with the opercula 
of the genera above mentioned." ^ 

These lids, or *• opercula " of the Palaeozoic Operculate Corals, were 
also likened by Lindstrom to the opercular valves of the living genera 
Primnoa and Paramuricea} He remarked : — " I think there exists some sort 
of homology to these ectodermic scales of the Primnoae amongst the Rugosa 
in Cyathophyllum {Pholidophyllum^ n.g.) Loveniy Edw. and H.,' specimens 
of this very common and widely distributed fossil show, when in a good state 
of preservation, a thick covering of small (J mm.), very thin scales, tightly 

clustered together in longitudinal rows along the costae 

This position of the scales on the theca or epitheca of the coral gives them 
an exothecal character." * 



1 G.J.U.— Geol. Mag., 1883, X (2), p. 133. 

2 Lindstrom— Gool. Mag., 1871, VIII, p. 122. 

' Later placed as a synonym of Pholidophyllum tnhtUcUum, 
* Lindstrom— Geol. Mag., 1871, VHI, pp. 126-26. 
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It is not for me even to attempt to controvert the accuracy of 
Lindstrom's description of these scales ; indeed, their presence is most 
satisfactorily shown in one of his enlarged figures.^ May it not be possible 
that Lindstrom, led away by the importance of his wonderful discoveries of 
the operculate nature of the Goniopht/llnm — Bhizophyllum group of corals, 
attached too much classificatory importance to the presence of these 
exothecal scales ? It is significant that Dr. G. J. Hinde, in reviewing 
Lindstrom's great paper, said of the scales in question, as already quoted — 
"which, in a certain sense, are homologous with the opercula" of Primnoa^ &c. 
It is equally striking that Lindstrom admits the absence of these scales on 
the Outer corallite surfaces of the [sub] compound colonies. Why should 
they be absent ? The colonies are not compound in the strict sense of the 
word, but sub-compound or sub-fasciculate, leaving quite suflBcient space 
between individual corallites, here and there, for the attachment of scales.* 
If it be possible for a colony to develop its fistulse between its component 
corallites, one would expect to find at least some trace of the scales also. 
Again, if it be the case that scales are not developed on exotic sub-compound 
colonies, it will explain their absence on our indigenous sub-fasciculate 
species. There remains the undoubted fact that, so far, no trace of 
exothecal scales has been observed on any of our simple forms, although 
very careful search has been made for them. 

The structure of Pholidophyllum fnbulalum and that of the corals 
here described as Tryplasma is so absolutely similar, it is impossible to 
conceive them to belong to other than one genus, notwithstanding the 
absence of these exothecal scales in the latter. The same may also be said 
of those European Silurian and Devonian corals indicated in Part II of this 
Monograph, such as Dybowski's AcanthodeSj Cyathopeditim j^^ucitabulatum, 
Schliiter, Coelophyllum eurycalyx^ Weissermel, and sundry species of so-called 
Am plexus. 

The presence of exothecal scales does not, to my mind, by any means 
necessitate the inclusion of Pholidophyllum in the " Anthozoa Operculata" 
of Lindstrom, any more than do the opercular scales of the recent genera 
PHmnoa and Paramuricea. Indeed, Lindstrom did not so include Pholi- 
dophyllum in his own classification,^ but contented himself by placing the 
description of the latter, with that of one other coral, at the end of his paper, 

» Lindatrom— Bihang K. Sv. Vet-Akad. Handl., 1882, VII, No. 4, t. 5, f. 18. 

* See Lindstrom^B figure, ibid., t. 2 f. 18. 

» Lindatrom— Bihang K. Sv. Vet.-Akad. Handl. , 1882, VII, No. 4, p. 10. 
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ruled ofiE from the remainder, with the introductory remark quoted in the 
third paragraph, on p. 47. One of the principal characters of the 
" Anthozoa^ Operculata " is the highly vesicular nature of the corallum, a 
feature not met with in Pholidophyllum lubulatum any more than it is in the 
Australian TryplasmcBy or any of the other corals here cited as probahly 
congeneric. As a matter of fact, these are all distinguished, amongst other 
characters, by an entire absence of this tissue. 

Again, the presence of spined septal lamellae, or the spines represented 
by longitudinal rows of granules, cannot alone be accepted as distinctive of 
the " Anthozoa Operculata." Both these structures, wholly, or in part, are 
found in other corals, e.g.^ [Amplexua] Sowerbii (Phill.), Thomson, [A.'] ser- 
puloides (De Kon.), Thomson, [^.] irr6'^w7are«, Thomson, all from the Scotch 
Carboniferous^ ; in Fhryganophylltim Duncani, De Kon.,^ also Carboniferous ; 
in Cyathophyllurn vermiculare (Goldf.), Erech,^ Hallia quadripartita^ Freeh,* 
and S. calloaa (Ludwig), Frech,^ all Devonian, whilst the pointed projections, 
or teeth, on the free edges of the septal lamellae in such genera as Helio- 
phyllum^ Crepidophyllum, Phillipsastrcea^ &c., are so well known as hardly 
to need comment. 

Reviewing the whole question dispassionately, and after giving full 
weight to the presence of the exo thecal scales in Fholidophyllum tubulatnniy 
it seems to me that more is to be gained by removing the latter, as a 
representative Tryplasma^ from the vicinity of the Anthozoa Operculata, and, 
with other congeneric corals, placing it in a separate family, the Tryplasmidae, 
with relations to Amplexus and Fycnostylua. With the two latter, 
P. tuhulatum has already been shown to be closely allied in the absence of a 
fossula and dissepimental tissue, and the rudimentary nature of its septal 
apparatus. 

The absence of the peripheral zone of endothecal tissue composed of 
dissepiments (with the possible exception of T. (?) Miirrayi)^ so characteristic 
of the Order Cyathophylloidea, forbids the inclusion therein of the Tryplas- 
midae. On the other hand, the Order Zaphrentoidea "comprises those corals 
in which there is a comparatively limited amount of dissepimental endotheca, 
the visceral chamber never being sheathed with a zone of vesicular tissue." ^ 



* Thomson — Corals Carb. System Scotlani, 1883, p.p. 58 and 59. 

* Do Koninck — Nouv. Rccb. Anim. Foes. Terr. Garb. Belgiqiie, Pt. I, 1872, p. 03. 
» Freeh— Dames and Kayser's Pal. Abhandl., 1886, III, Hoft 3, t. 2, f. Sa. 

* Freeh— /6i(/., t. 8, f. 21. 
» Freeh— /6k/.. t. 8, f. 18. 

« Nicholson— Man. Pal., 3rd Edit., 1889, I, p. 293. 
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Amplexm is usually associated with Zaphrentis in the Zaphrentoidea, 
but in the first instance I suggest that it be relegated to a family of its own 
— the Amplexida3 — with Pyenoatylus, on account of their rudimentary septal 
lamellee, the very poor development of dissepimental tissue, even when 
present, and by an inconstant fossula. This separation will then lead the 
way to the establishment of the Tryplasmidte, characterised by the dentate 
or spinose free edges of the equally rudimentary peripheral lamellee, or the 
reduction of the latter to mere rows of granules, and the entire absence of a 
fossula and also dissepiments, with the possible exception referred to above. 
The reproduction in the first family is sexual, or asexual by calicinal budding ; 
in the second by parietal or calicinal budding, chiefly the latter, and mostly 

rejuvenescent. 

» • 

In proposing the separation of Amplexus from the Zaphrentid8B I have, 
to some extent, been guided by the following remarks of Messrs. Thomson 
and Nicholson^ : — " Upon the whole, therefore, these two genera [Amplexus 
and Zaphrentis] are marked off from one another by characters of a more 
fundamental and recognisable nature than those which separate Zaphrentis 
froin Cyathophyllum*^ 

The interseptal Iqculi, if they can be so called, in Trjfplasma are 
usually filled with stereoplasma, as in the Hadrophyllidte, but in that family 
there is a septal fossula, and the septal lamellae are entire, but dissepiments 
are not present. A fossula is also present in the Palaeocyclidae, but as to the 
existence of tabulae authorities differ, and as in the Tryplasmidse, the septal 
lamellae are rudimentary, and with crenulated free edges. Zittel and 
Nicholson refer to the absence of tabulae and dissepiments in the Palaeocyclidae, 
but Duncan describes both.* To separate Amplextis from the Zaphrentidae, 
and to place Tryplasma in a family of its own, seem to tend towards the 
simplification of a rather complex subject. 

Lindstrom, in 1882,^ made use of the name Folyorophe for an Upper 
Silurian coral. This was described as a composite coral with obovate or 
elliptic corallites " emitting frequent, large, broad hooks laterally, which 
connect adjoining polyparies"; the septa being represented by numerous 
lines of low, blunt spines. The tabulae are complete, spaced, and 
nearly horizontal, and the epitheca quite smooth. The only other author 

1 Thomson and Nicholson— Ann. Mag. Nat. Hist., 1875, XVI (4), p. 424. 

» Duncan— Phil. Trans., CLVH, p. 651. 

» Lindstrom— Bihang K. Sv. Vet-Akad. Handl., 1883, Vm, No. 0, p. 12. 
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who has referred to this coral, so far as I can ascertain, is Weissermel,^ who 
does not throw any further light on its structure or relations. It is evidently 
related to Tryplamta^ hut from want of knowledge I am not ahle to pursue 
the matter further. 

One last point remains to be referred to. It is highly probable, as 
Lindstrom points out,* that some at least of the small simple corals placed in 
Turbinolopsis and Petraia are referable to Try plasma {Pholidophyllum) . 
He mentions one species, Turbinolopsis (Petraia) bina^ Londsdale, Phillips, 
McCoy, &c. 

> Weissermei'Zeitsch. Deuts. Qeol. Gesellsch., 1894, XLVI, Heft 3, p. 637* 
* Lindstrom— Bibang K. Sv. Vet-Akad. Handl., 1882, VII, No. 4, pp. 65-66. 
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IV.- GENERAL STRUCTURE^ OF AUSTRALIAN TRYPLASMJl.* 

1. Corallum or Colonies. — The species of our Trt/plaama present four 
types of growth. la three, T. Lonsdalei, and its varieties, T. co)igregalionis 
and T. delicatula^ the corallum is always in the form of fasciculate or sub- 
fasciculate masses of considerable size, the degree of contiguity of the 
corallites to one another varying considerably. In T. Lonadalei^ and its var. 
scalariformia the growth is loose and open, whilst in the var. minor it is 
compact. In well-grown colonies, i)articularly of the var. scalar if or mis ^ the 
corallites certainly radiate from one original point of growth. In T. con- 
gregationis the colony is composed of closely arranged corallites, or separated 
from one another by moderate interspaces. 

The second group consists of T. columnaris and T, detidroidea. These 
possess a close external resemblance to some species of Amplexus, e.g.j 
A. coralloideSy J. Sby., in their long, columnar outline. The resemblance is 
intensified on transverse fracture by the appearance of the wide tabulate 
area of each corallite. 

The third section comprises T. ]}Hncep8, T. liliiformis^ and T. derren- 
gullenensis. The corallites of T. princeps^ our largest solitary species, were, 
in their first stage, simple, ultimately forming gemmiferous bundles of 
considerable size. It is probable that T. liliiformis must be associated with 
T. princepa in its form of growth., for I have not seen any indication that 
the corallites commenced their existence other than as solitary individuals 
ultimately becoming bunches or aggregations by repeated budding, but of a 
looser formation than in T. princeps. 

The fourth and last section consists of one species, T. wellingtonensis 
in which the corallite, at first simple and solitary, by repeated single oalicinal 
gemmation, gave rise to a chain of individuals, more or less retaining the 
habit of the parent corallite. 

* Throughout Pfirts IV and V tho following special terms need definition : — 

liadiciform procesHes. — Exothecal processes used as anchoring rootlets. 

/'w^ti/fi'. — Exothecal hollow tubes uniting contiguous corallites. 

BounrleU. — Circumferential swellings on the corallites, roprosentiug growth periods or the edges of old 

caliues. 
CosUt. — Longitudinal exothecal ribs, or ridges, corresponding to primary septal lamellae. 
Rutjit. — Longitudinal exothecal ribs, or ridges, corre8|>ondiug to secondary septal lamellae. 
Septal /a /we^/Ap.— Initial continuous lamina' of the septal apparatus, extending from top to bottom of the 

corallites. 
Septal ftpincfi. — Denticles or spines forming tho free inner or distal edges of the septal lamellae. 

2 Omitting froip consideration that of T. (?) Mwrayi. 
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The mode of growth merely/ in one section of this genus, typified by 
T. Lonsdalei^ reoalis that of several well-known genera of Cyathophyllidae, 
such as the fasciculate species of Lilhostroliouy Diphyphyllum^ Cylindro- 
phyllam, &c. The nature of the septal apparatus, however, absence of 
dissepimental tissue and septal loculi, or any form of peripheral tissue 
whatever, and the want of a fossula, will, on more attentive examination, at 
once distinguish the members of this section from these and their allies. 

2. Corallitea. — In the sub-fasciculate species, and in T. vermiformisj 
the corallites are always long, generally slender, and cylindrical, straight or 
slightly flexuous, and gradually increasing in size upwards, round or oval. 
The greatest length yet measured of one of these corallites is six inches, the 
diameter varying from five to fifteen millimetres. The corallites of T. Lone- 
dalei var. minor are uniformly of the least diameter, five millimetres, those of 
T. Lonsdalei proper, the next in progression, from six to eight millimetres ; 
those of the var. scalariformis six to ten, and even reaching to fifteen 
millimetres at points in their courses immediately preceding gemmiferous 
bifurcation, and imparting to such corallites a stronger and much more 
robust appearance ; the largest are those of T. congregationis^ in which the 
normal diameter varies between ten and fifteen millimetres. The corallites 
are free during some portion of their course, and here and there united 
laterally by their walls, or by cylindrical fistulae. In T. congregationia a larger 
proportion of the corallites appear to be united laterally than in the other 
species, and the fistulae are here developed to their greatest extent; the 
corallites of this species are also noticeable from a less regular longitudinal 
outline, frequently enlarging and contracting in diameter. 

Long cylindrical corallites are again met with in T. columnaris and 
T. dendroideay and in both are either straight, with a characteristically pipe- 
like appearance, or slightly flexuous for short distances. With the ultimate 
form of growth of T. columnaHs we are not acquainted, but in T. dendroidea 
budding probably brought about an open shrub-like corallum ; the former 
attains the largest diameter of any of the cylindrical species, from fifteen to 
twenty-five millimetres. 

In the following species the early stage was simple, cylindro-ob-conical, 
or turbinate, retaining this form until the first gemmation took place. The 
cylindro-ob-conical type is seen in its fullest extent in T. princeps, which is 
also the largest species of this section of the genus. The large, stout corallites 

^ Omitting the fiatufie from consideration. 
E 
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are either straight, or slightly curved, retaining the same diameter for some 
distance, or expanding slowly upwards ; in this condition of the eorallum 
the resemblance to such corals as Cyathophyllum giganteum^ Mich., is very 
marked ; by copious budding large bunches of corallites are formed. The 
turbinate outline is seen in the earlier stages of each corallite in T. Wellington^ 
ensiSy then passing into a more irregularly cylindrical condition, often twisted,' 
or even slightly contorted. In T. princeps the base is pointed, but in the 
previous form it may be in the same condition, or somewhat expanded ; in 
both the section is circular or oval, the diameter of T. princeps attaining two 
and a half inches, but that of its fellow is far less. The corallites of the 
former vary in length, but are known to extend to eleven inches, those of 
T. welling t Of lensis being comparatively short at first, but by repeated 
gemmation forming a line of individuals four inches, and probably more, in 
length. Ob-conical to cylindrical corallites also characterise T. derrenguU 
lenensisy and may become twisted or contorted ; this species bears the dis- 
tinction of presenting the greatest outward resemblance to T. {Fholidophyllum) 
tubulatum. 

In T. liliiformia the corallites are liliaceous in outline — i.^., there is 
a stalk or stem-like portion below, resembling a non-budded corallite of 
T. dendroidea, varying much in length, and expanding above into wide 
bell-mouthed calices, as much as three inches in diameter. As a rule these 
corallites are erect, but are sometimes diverted to one side or the other, 
although not contorted. 

3. Wall. — In all these corals the wall proper must have been thin and 
delicate. More often than not f ossilisation has removed it, but when present 
the wall is always represented by a thin, dark circle supported inwardly by a 
zone of secondary deposit of variable thickness. In some instances the bases 
of the septal lamellaj are distinctly traceable to this thin theca, and it may, 
in consequence, be justly concluded that this latter is formed by the confluent 
bases of the septal lamelhe. 

4. Epitheca. — I am but imperfectly acquainted with the nature of 
this investment ; it is seldom preserved, and if so, only indiflFerently. So far as 
one can see, it consisted of a thin layer of tissue concentrically lined, the 
strength and distance apart of the threads varying according to species. 
This epithecal layer also clothed the radiciform processes and fistulro. 

5. ExotJiecal Scales. — No trace whatever of these much debated scales, 
first noticed by Lindstrom, and compared by him to the opercula of Primnoa, 
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and by analogy to those of the PalsBOzoic Operculata, has been detected. So 
many specimens have now been examined, upwards of three hundred, that 
had these structures existed some trace must have come under notice. 

6. Bourrelets or Accretion Stoellings, — Throughout the Australian 
Trffplasmce the bourrelets do not form an important feature. In T. Lonadalei 
these swellings were very slight ; in T. vermiformis represented by delicate, 
equal, rounded rings, closely following one another. In T. congregationia 
and T. columnaria they are irregularly developed, and are stronger and more 
projecting than in any of the other species, with the exception of one doubtful 
example (PL XVII, fig. 6) of T. princeps. In some instances, at any rate, 
these represent the margins or edges of old calices. I believe this to be the 
case in T. welling tonensisn 

7. Radiciform Processes. — These are tubular prolongations of a 
corallite wall, and were used as anchoring filaments, single or in clusters. 
In some the tubular or hollow nature is very apparent (PI. XXIIj fig. 10), 
accompanied by a stereoplasmic thickening arranged in concentric layers. 
They have not been observed in all species, particularly the sub-fasciculate 
forms, but in T. princeps are very noticeable, especially towards the bases of 
the coralUtes, although they do occur at all heights. Radiciform processes 
are also met with in T. welling tonensis^ but sparingly so, both towards the 
bases of the corallites and around the exterior of the calice margins. They 
occupy the same positions in T. liliiformis, but in contradistinction to T. 
welling tonensis, were well developed, and of considerable length. 

These anchoring stolons are quite as well developed in T. princeps 
and T. liliiformis as they are in the genus Omphyma {e.g.y O. stibturbinata^ 
D'Orb.). If Nicholson's statement that the rootlets in this genus are simply 
exothecal structures is correct,^ then a marked difference exists between the 
latter and the radiciform processes of Tryplasma^ which are, as already 
explained, prolongations of the general visceral cavity of the coral. Specimens 
of O. subturbinata in the Australian Museum collection certainly appear to 
me to possess hollow processes. 

Lindstrom records the interesting fact that radiciform processes 
"distinguish no less than eleven genera of the Cyathophyllidce.^^^ He 
explained their formation as follows: — "The membrane which lined and 
secreted the walls of the calyx then formed small branches, which also 



^ Nicholson— Man. Pal., 3rd Edit., 1889, 1, p. 288. 
2 Lindefcrom-Geol. Mag., 1866, III, p. 868, f.n. \. 
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secreted calcareous matter around themselves, and thus formed these root- 
like tubes. "^ In all probability these radiciform processes arc hollow and 
tubular throughout the whole of the Cyathophylloidca, and not exothecal. 
Lindstrom has also demonstrated the presence of such anchoring filaments 
connected with the interior of the calicos in some of the Operculata, such as 
Rhizophyllum gotlandicuniy B. elongatum^ and possibly in Ooniophyllum ; in 
U. elougatam these tub3s are tabulate,^ and in R, attenualum become 
actually stoloniferous, giving rise to new corallitcs.^ 

In some cylindrical or conical corals these radiciform processes are 
developed on all sides of the corallite, but in others only on one ; in the 
latter case this probably represents the underside, or tbat to which the 
corallite is inclined. 

8. Fislnlce, — These arc present in two of the three sub-fasciculate 
species and one of the ob-conical forms, forming a prominent feature in T. 
Lonsdalei^ even more so than in ils two varieties, and arc present in all parts 
of the corallum, but placed at irregular distances from one another. It is in 
T. congregationis that these connecting processes are seen in their fullest 
development at regular stated intervals between corallites, tier above tier. 
The young corallites, or buds, in T, princepa are united by fistulae — ^a very 
interesting point in the morphology of these corals. 

The processes are more or less horizontal, usually swollen at their 
points of projection from the corallites, diminishing in diameter in their 
median course. They are tubular, and, like the radiciform processes, are not 
only prolongations of the ^'isceral cavities of the corallites they unite, but 
are partially filled witli concentric stereoplasma. In T. Lonsdalei the septal 
spines continue quite into the mouths of the fistulae, and in one instance a 
spine was observed in the open tube course (PI. XXVI, fig. 7). 

The presence of fistulse in Tryplasma recalls the structure of the 
Eridophylliim group on the one hand, and the systematically distant 
Syringopora on the other. There is, however, this difference between the 
fistula) of Try plasma and the processes connecting the corallites in 
JEridophy Hum ^ that, whilst the fistulae in the former are projected indis- 
criminately from all sides of a corallite, there does seem to be a marked pro- 
trusion of processes from one side only of each corallite in a given corallum 

» LimUtrom-Oeol. Mag., 1«68, III, p. 406. 

« Lindatrom— Bihang K. Sv. Vet.-Akal. Hundl., 1882, VII, No. 4, t. 2, f. 15 and 16. 

> Lindstrom— Bihang K. Sy. Vet.-Akad. Um^l , J892, VII, No. 4, t. 3, f. 17. 
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in the latter/ On the other hand, the arrangement in Syringopora agrees with 
that of Tryplasma^ and, like the latter, the fistiilae of the former are hollow 
and extensions of the visceral cavities; but the processes in Eridophyllum 
proper "are not connected with the interior of the coral." ^ In one species 
of Endophylltim (JE. simcoense, Bill.), Romingcr has already noticed the 
resemblance to Syringopora. In describing the last-named coral as a 
Diphyphyllum,^ he says: — *' The stems laterally connect by slender, transverse 
processes, similar to the transverse tubules of Syringopora — not, however, 
making communication between the visceral cavities, as in those, but merely 
fastening externally to the walls for mutual support." 

This coral has been placed by Mr. G. B. Simpson in a new genus, 
Synaplophyllumy the connecting processes proceeding from all sides of a 
corallitc, the expansions of adjacent corallites opposite, hollow, and meeting 
and coalescing midway between, but intercommunication cut off by a 
partition formed of the wall of one of the processes. Connecting processes 
also occur in Schcenopliyllunt^ Simpson, and Placophyllum^ Simpson.* 

9. EugtBy or Paeudocoalce. — Costae are not present in the Australian 
Tryplasmce^ but the vertical, more or less parallel ridges traversing the 
exterior of the corallites from top to bottom, correspond to the secondary 
septal lamellaB, and not to the primary ; in consequence of this, they are 
probably more nearly allied to rugae or pseudocostae. They appear to be the 
exothecal edges of the secondary septal lamellae, as the costae are those of 
the primary in other corals, and do not call for any special remark, except 
that neither granules nor teeth, or other special ornamentation, have been 
seen on them. 

10. Calices. — In the few instances in which the calice is known, it 
has always proved to be deep, and in its lower course straight- walled. The 
calices of T. princeps, T. wellingtonensisy T. derrengullenensis, and T. 
liliiformis fulfil these conditions ; but in the last-named the upper portion 
expands into a wide bell-mouth cavity, with a flange-like periphery. The 
floor may be either concave, oblique, or rolling, sometimes horizontal, and is 
formed by the uppermost tabula, on to which the septal spines project more 
or less, according to species. 

* Milne-Edwards and Haime— Archiv. Mus. Hist. Nat., V, t. 8, f. 6, t. 10, f. Ah ; Nicholson— Pal. Ontario, 
Pt. 1, 1874, p. 34 ; Simpion -Bull. N. York State Mus., 1900, VIII, No. 39, p. 214. 

2 Simpson— Bull. N. York State Mus., 1900, VIII, No. 39, p. 213, f. 37, p. 214. 

* Rominger-Geol. Survey Michigan. Lower Peninsula, 1873-70, IH, Pt. 2, 1876, p. 123. 

* Simpson— BuU. N. York State Mus., 1900, VIII, No. 39, pp. 214-16. 
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11, Septal Lamella and Spines. — We may now consider the most 
important feature of this group of corals — the structure of the septal apparatus. 
This consists primarily of narrow longitudinal lamellae, extending from top 
to hottom of every corallite, and which spring from the theca as in other 
sclerodermic corals ; and secondly, the distal or inward edges of these lamellae 
are broken up into spines of greater or less length, but never attaining any 
great degree of length ; the septal apparatus may, therefore, be described 
generally as marginal or peripheral. This feature is common to and constant 
throughout the whole group, varying only in degree specifically. There is a 
decided, although at times slight, difference in length of these spines in 
alternate rows, indicating the presence of primary and secondary lamellae, the 
secondary spines being occasionally reduced to mere granules on the free 
edges of the lamellae. The spinee, thorn-like projections, invariably point 
upwards obliquely in the direction of growth of the coral, and form a good 
index for determining the upper and lower surfaces of a colony when this is 
not otherwise apparent ; horizontal spines are here and there present also, as 
well as laterally curved, but these cannot be regarded as other than occasional. 
The number of cycles in an intertabular space does not appear to follow any 
constant rule, these cycles varying from one to four, and in some cases more. 
In T. {Acanthodes) tubulum, Dyb., and T. {Acanthodes) rhizophorus, Dyb., 
four cycles occur, but in T. (Acanthodes) cylindrical Dyh., there appears to 
be only one. 

The septal spines are neither tubular nor hollow, although so described 
by Lonsdale and Dybowski. Von Koch says that the central line [primordial 
septum] in each is dark coloured in T. {FhoUdophyllum) Loveni, Ed. and H.,^ 
and this is frequently to be seen in sections of our species. 

In transverse sections prepared for the microscope, the septal spines 
often appear mnch broken up, and dot like — this is due to the section 
cutting the upwardly projecting spines of more than one cycle. Similarly, 
when a longitudinal section is cut eccentrically and close to some portion of 
the corallite wall, the same cut ends again appear as so many vertical lines 
of disconnected dots. 

The lamellae in T. Lonsdalei and 1\ princeps are very narrow, and 
purely marginal in T. wellingtonensis and T. liliiformis ; they are stout and 
strong in T. princeps j but very delicate in T. congregationis. The separation 
into primary and secondary is distinctly marked in T. Lonsdalei and T. 

I I -r m. I I ■ ■ - - ' ■ 

' 1 Wei88ermel--Zeitoob. I>eut8. Geol. Gesellsch., 1894, XLVI, Heft 3, p. 640. 
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vermiformis, but most so in T, welUngtonenm. On the other handi there is 
hardly any distinction between the two orders in T. congregationis^ whilst in 
T, princeps and T. columnaris the amount of disparity is variable. The two 
extremes in number to a cycle lie between T. veryniformis with twenty-eight, 
and T. delicatula with thirty-three, to T, columnaris^ T. liliiformia^ and T. 
princeps with eighty. As regards typical development, T. Loyiadalei presents 
the best example. 

The primary spines are longest in the species first mentioned and in 
1\ tcellingtofiensiSj in which they extend into the vis(;eral chambers for at 
least one- third of the diameter of the latter ; they are long and tapering in 
T. columnariSy very short in T. congregationis and T. liliiformiSy and 
delicate in the last species but one. The secondary spines are very short 
in T. vermiformiSy and reduced to mere granules in T. welling tonensia. 

The direction is, as a rule, obliquely upward, although in the last- 
named species and T. liliiformia horizontal spines have been detected, and in 
T. princeps there are some laterally curved. In T, Lonsdalei some of the 
spines are laterally denticulated, and in T. derrengullenensis there appear to be 
more cycles of secondary lamellae than primary in a given space, at any rate 
in the calice. 

Septal lamellae spined on the distal or free edges are by no 
means unknown in genera of Cyathophylloidea — for instance, in the 
Heliophyllidae they occur as transverse ridges or teeth, e.g.y R. arachne, 
Hall.^ Passing to the Zaphrentoidea we meet with the curious little 
Paheocgclus (if this genus is correctly referred to this order), in which the 
free edges of the lamellae are strongly echinulate. Moreover, in Heliophyllum 
and in some species of Phillipsaatrcea the lamellae are provided with lateral 
carinae, i.e.^ oblique lamellar ridges directed inwards and upwards, which 
Nicholson compared^ to the septal spines of Try plasma (Pholidophyllum), 
and by analogy they may be equally compared to the lateral denticles on the 
spines in T. Lonsdalei. In all the corals mentioned there is this manifest 
diflference — that whilst in them the lamellae extend to the centre of each 
corallite, and are therefore true septa, in the Trgplasmce they are simply 
peripheral. 

In contemplatinof the septal apparatus of Tryplasm^^ it is impossible 
to divest one's mind of the strong resemblance of the spines to those of some 

1 Hall— 111. Dev. Fossils : Corals Up. Helderberg and Hamilton Groups, 1876, t. 24, f. 10. 
> Nicholson— Man. Pal., 3rd Edit., 1889, 1, p. 289. 
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Favosiies. By this I do not mean to infer any systematic relation between 
the two groups, but simply a connection in the light of comparative 
morphology. 

A few words on the septal lamellae and spines of the Operculate 
Corals (Calceolidse) will not be out of place. In these corals the septal 
apparatus is incomplete and rudimentary, or even obsolete ; in Ooniophyllum 
and Calceola^ although marginal, it is truly lamellar ; in Rhizophyllum there 
are septal striae ; in Arceopoma, these are again reduced to lines of tubercles. 
On the whole, therefore, the septal characters of Try plasma do not entirely 
agree with those of the Operculate Corals any more than they do with any 
other group of the Ilugosa. 

In the historical portion of this Memoir, I referred at some length to 
the supposed existence of canals traversing the wall, as described by Lonsdale, 
and showed these to be nothing more than cavities left by the removed septal 
spines. In by far the greater number of instances our Tryplasf)ice are met 
with in the decorticated state — devoid of the theca — w^hich has been wora off 
either during or subsequent to fossilisation. If this form of disintegration is 
carried sufficiently far to remove the septal lamellae also, one or the other of 
the following conditions is apparent : — a. The remaining portion of the corallite 
is traversed by longitudinal rows of circular dots, which are the fractured 
bases of the septal spines ; 6, or by holes instead of dots, leading to short 
tubuli, which are simply moulds left by the dissolved spines. Many beautiful 
examples of these are in our collections, and in the case of the tubuli none 
better need be referred to than the small example of T. derrengullenemis 
(PI. XXII, figs. 6 and 7), in the calice cast of which are several cycles of 
"canals." In species possessing differentiatedprimary and secondary lamellae, 
the^ lines of pits will always be found to be larger and smaller alternately. 

12. Lociili. — In consequence of the narrowness of the lamellae septal 
loculi do not exist (even in T. (?) Jfwrr ay i), the short interspaces between the 
bases of the lamellae being invariably filled with a secondary deposit, leaving 
the spines only free. 

13. Dissepiments. — The remarks made in the last paragraph naturally 
prepare one for the absence of any endothecal tissue of the nature of 
dissepiments. So far no satisfactory evidence of their presence exists, with 
the sole exception of T. (?) Murrayi, which will be referred to later on ; at any 
rate, certainly not in the subfasciculate species. On first describing T. 
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wellingtonensis^y I wrote as follows when speaking of an intra -marginal ring in 
some of the corallites : — '^ It is, in all probability, not formed by a series of 
dissepiments in a single line, but is the primitive theca in the substance of 
the outer investment, and septa traversing this zone have an intra and extra 
thecal portion. In a rather more complete section (PI. XXI, Figs. 11 and 12) 
an inner ring is visible which might be taken for a further series of dissepi- 
ments; it is, however, a second corallite springing from within the outer 
one." I have not seen any reasons to alter this view. 

The almost total absence of dissepimental tissue at once recalls to mind 
the genera Amplextia and Pycnostylus^ and a number of other flugoso genera 
with complete septal lamellaB^ 

14. TabulcB. — One of the most conspicuous features of the corallum 
in all the species. The distance apart of these floors is of too variable a 
nature to be a reliable factor in specific description, except in one or two 
instances. In a comparative sense the tabula3 may be either distant or much 
crowded together, and in one species {T. Lonsdalei) this crowding occurs in 
clusters so constantly as to become of specific importance. The tabulae are 
both complete and incomplete in all but one species, the complete often 
largely predominating over the incomplete. The complete tabulse extend 
entirely across the corallites, from wall to wall, and may be either horizontal, 
concave, oblique, convex, or rolling, and more than one of these characters 
may be common to a species. 

In the descriptions of two of the already known species ( T. toellmg- 
tonensis and T. Lonsdalei) ^ I questioned the actual imion of the complete 
tabulae with the corallite walls, but I am now convinced that a union is the 
ease invariably. Dybowski described the tabulae as ceasing at the inner or 
distal ends of the septal spines without reaching the proper wall ; but he was 
probably misled, like myself, by deceptive appearances. He accounted for 
this, however, on the supposition that the spines are too closely packed to 
permit of the floors joining the wall, but it is now quite evident to me that 
the latter had a connection with the wall of their corallite as a support. 

The incomplete tabulae invariably give rise to a vesicular tissue, but 
this must not be confounded with the general vesicular structure of the 
Cystiphylloidea, particularly that of the operculate division ; and herein 
lies one of the fundamental differences between this group and the 

1 Etheridge— Rcc. Geol. Survey N. S. Wales, 1895, IV, Pt. 4, p. 162. 
*8u Sherew— Amerioan GqoI, 1891, VII, No. 6, pp. 281, 287. 
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Operciilata. In the present instance, it arises from the inosculation of the 
tabulae with one another, giving rise to triangular and wedge-shaped or 
lenticular vesicles, but not blister-like or sub-globular as in Cystij)hyllum 
and its allies. The wedge-shaped vesicles arc usually marginal, short, and 
sometimes deep, the lenticular more often occupying the centre of a corallitc. 
In every corallitc in which these vesicular tabulae arc a feature, there is 
always a certain number of complete floors, and no case of a corallite's 
visceral chamber filled with the vesicular type alone has come under notice. 
In the Operculata in particular, the interior structure of the corallites is 
wholly composed of true endothccal vesicles. Such is the case in Ooniopht/llum, 
Ithizojjhyllum, and ArtBopoma^ whilst Calceola so far differs that the internal 
structure is dense, but at the same time very finely vesicular. In one species 
of Try plasma (T, vermifornm)^ vesicular tabulic have not been observed. 

In fractured or weathered horizontal sections, the peripheries of the 
complete tabulae often present a series of short depressions or nicks, which 
are the imprints of the septal spines resting on them. In three species — 
T. columnariSi T. dervengtillenensis^ and T. delicaftda — a very interesting 
feature was discovered in the presence of upstanding spines scattered over 
the upper surfaces of the floors ; these arc placed irregularly, or arranged in 
groups. In transverse sections prepared for the microscope, these appear as 
dark spots, or as dark rings with a refractive centre, and in either case often 
surrounded by a concentric secondary thickening. A similar structure was 
observed by Lindstrom in his FholidophylUnn tubulatinn. 

Oblique complete tabulae appear to be absent in T. venniformis^ and 
possibly in T. liliiformls also, but arc present in the other species ; rolling 
tabulae arc met with in T, Lonsdaleiy T. congregalionis, T. columnaris, 
2\ princex>8y T. wellingtonemis^ and occasionally in T. liliiformis ; typical 
concave floors are to be seen in T. Lonsdalei and T. liliiformis^ and those 
with an upward convexity in T. congregalionis. Marginal vesicular tabulae 
arc present in T. Zonsdalei, elongately lenticular in T. congregationis^ both 
conditions in T. columnaris and T. princepsy and irregular lenticular vesicles 
in T. icellingtonensi^ and T. liliiformis. 

The wide tabulate non-septate area of Tryplasma again calls \o mind 
the structure of the non-dissepimental genera Amplexns and Pycnostyius. 

15. Fussula. — I cannot detect any trace of a septal fossula in Tryplasma; 
my observation is, therefore, in accord with Dr. Lindstrom's description of 
JPholidophyllum. In the pojnplete horizontal, oblique, or rolling tabulae of 



73 

m 

T. Lonadalei and T. delicatula a small central or eccentric depression or pit 
is often to be seen, but it has no connection with the septal lamellae, and 
cannot be regarded as representing a fossula. 

On the other hand, Mr. Rudolph Ludwig figured as Zaphrentis 
caudata,^ a coral from the German Devonian, with the most unmistakable 
septal characters of Tryjplasma^ and, in addition, a large fossula. For this 
and cognate species, Mr. A. F. Foerste has suggested the name of Paloeo- 
ci/athu8y^ and includes in it an Australian coral, Cyathophyllnm australe^ 
Foerste,^ common in the Bowning beds, and which certainly is not a 
Tryplasma. It may possibly be, therefore, that Falceocyalhua will prove a 
convenient resting place for Tryplastna-XWiQ forms with a fossula. 

16. Oenimalion. — Lonsdale described the budding of Tryplasma as 
parietal, " chiefly from the sides of the parent stem "; Dybowski said the 
gemmation of his Acanthodea was parietal also, and gave a figure* of A. 
iuhilus in which it appears to be so, but at the same time mentioning its 
rarity. On the other hand, Lindstrom refers to that of Pholidophyllum as 
calicular. In my first description of T. Lonadalei I favoured the view of 
Lonsdale and Dybowski, and b3lievel I had detected a few instances of 
parietal budding in specimens from Ilatton's Corner, near Yass.^ In the 
blocks of sub-fasciculate corallites from this locality it is very difficult to 
say exactly of what nature the budding is, but in a more recently collected 
specimen from a continuation of the same bed at Humewood, near Yass, 
it is so unquestionably calicular that I feel compelled to abandon my 
preconceived idea of the method in this species, more particularly as the var. 
scalariformia exhibits similar budding (PI. XXVI, figs. 8-10). 

In T. JLonsdaleiy therefore, two buds arise from the parent calice 
(PL X, fig. 3), and immediately diverge from one another, but in the 
variety previously mentioned the young corallites are united laterally for some 
distance before diverging (PI. XII, fig. 2). In T. congregationia two buds 
are present on one specimen (PI. XIII, fig. 1), united only for a short distance, 
and then bending outwards. In T. liliifovnm two to three young corallites 
arise from within the mature expanded cup. The gemmation is single in 
T. welling tonends, so far as known, the new corallite either continuing its 
upward course from an attenuated base, or at once filling the parent calice. 

* Ludwig— Palaeontograpbica, 1S65, XIV, Lief. 4. p. 170, t. 42, f. 2, 2a, f. 

'* Foresto- Bull. Sci. Lab. Denison Univ., 18S8, III, f. 12tt. 

» Forcsto— Zoc. cXy p. 128, t. 13, f. 12-14. 

^ Dybowski— Mod. Z^>antharia Scler. Rugosa, Pt. 1, 1873, t. 1, f. 13, section, 

» Ethcridgc— Rec. Gcol Suney N. S. Wales, 1890, X, Pt. 1, p. 19. 
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It is, however, in T. princeps that gemmation is seen in its most 
vigorous aspect. A series of buds, in one case as many as thirteen 
(PL XIX, fig. 2) arise around the inner edge of the calice of the completed 
single corallum, and in their turn become well-developed corals, forming a 
proliferous sub-compound cluster. A similar form of increase is met with 
in T. {Codlophyllum) eurycalyx^ Weissm.^ Even in so small a form as T. 
derrengullenetms four buds are attaclied to one calice; budding seems to 
have commenced at a very early stage in this species. 

In T. vermiformis there are two or four buds, whicli curve outwardly 
from the parent. In the case of four, reproduction is exactly similar to that 
of Whiteaves' Pi/cnostylus fftielphensis,^ four equal buds usually occupying 
the whole of the interior of the parent calice, and each deltoid-triangular in 
sectional outline; this resemblance is very remarkable. Increase in T. 
dendroidea is by two to four large vigorous buds, which soon diverge from 
the parent stem (PI. XIV, fig. 1 ; PI. XV, fig. 5). 

In a remarkably interesting paper "On the Mode of Growth and 
Increase amongst the Corals of the Palooozoic Period,'*^ the late Prof. H. A. 
Nicholson subdivided gemmation, or increase, under five heads, viz. : — 

1. Simple calicular gemmation. 

2. Compound calicular gemmation. 

3. Parietal or lateral gemmation, 
d). Basal gemmation. 

5. Fission. 

Gemmation in the Australian Tryplasmca is confined to Sections 1 and 
2, and possibly 3, and the species group themselves as follows : — 
Section 1. — T, welling tonensis and possibly T. (?) Murrayi. 
Section 2. — The remainder, with the exception of T. delicainla and 
T. columnariSy in which the budding is unknown. 

Dr. Lindstrom drew attention to a very interesting point in the growth 
of new calices within the old ones in the Zoantharia Rugosa,* and which is 
not, strictly speaking, true calicinal budding. He instanced a specimen of 
Ooniophyllum pyramidale^ His., in which a new coral was formed within the 
calice of an older individual, and partly so of the old walls of the latter. 



1 Weissermel— Zeitsach. Deuts. Geol. Gesellsch., 1894, XLVI, Heft 3, p. 636, f. 1 am! 2. 

» Whiteaves— Canadian Pal. Foas., 1884, II, Pt. 1, t. 1, f. 16 ; Lambe— Contrib. Canadian Pal., 1901, IV, 
Pt. 2, t. 10, f. 4, 4rt. 

» Nicholaon— Trans. R. Soc. Edinb., XXIV, pp. 237-243. 

* Lindstrom— Geol. Mag., 1866, III, p. 360. 
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"It is very evident," he says, "that no- new individual is here formed by 
means of hudding, as the calyx and the walls are quite the same as before, 
with the exception of tliat corner " representing the new corallite. " This 
peculiar formation of a new calyx within the old is common to ahnost all 
individuals of Z. rugosa, and is repeated several times by the same individual"; 
Lindstrom cites as an example the genus Chonophyllum, To this method of 
continuity of the species Nicholson applied the term " rejuvenescence," and 
said : — " On this view the original polype undergoes periodic contractien and 
partial death, only the central part of the animal retaining its vitality. Each 
period of contraction is, however, followed by one of active growth."^ No 
finer example of this can be adduced than Schliiter's figure of the budding 
of Cyathopedium paucitabtdatumr On the other hand, in true calicular 
budding the original polype throws up from its calicinal disc one or more 
new corallites, which kill the parent completely ; of this condition a good 
example may be found in the Carboniferous Lonadaleia riigoaa. 

This rejuvenescent calicular gemmation has been excellently figured 

by Von Koch, as already explained, in T. {Fholidophyllnm) tnbnlatum ; by 

Weissermel in 2\ {Ccelophyllnm) eurycalyx^; and by Lindstrom in Mhizo- 

phylliim elongatum} How extensively it is developed in our Australian 

TrypldsmcB the accompanying plates will show. 

In the light of Tryplamia Uibulus^ Dybowski, it is quite possible that 
parietal budding occurs in the genus as the exception and not the rule ; the 
former's sectional figure of this species certainly does appear to show two 
lateral buds. 

17. Geological Bange. — The whole of the Australian Tryplasmm arc 
of Tipper Silurian age, no satisfactory evidence having yet come to hand of 
the occurrence of the genus in our Devonian rocks. 

18. Species. — The following are the Australian species : — 
Tryplasma columnariSy sp, nov. Tryplasma Lonadalei^ Eth. fil. 

„ congregationiSy sp. nov. „ princeps, sp. nov. 

„ delicatula „ „ vermiformis „ 

„ dendroidea „ „ welling tonensis^ Eth. fil., 

„ derrengullenenais ^y „ (?) Murrayi „ 

„ liliiformis „ 

with two varieties of T. Lonsdalei^ and two doubtful forms. 



» Nicholson— Man. Pal., 3nl Edit., 1889, I, p. 254. 

» Schlttter— VerhandL Nat. Hist. Vereines Preuss. Rheinl.-Westf., 1881, VIII (4), t. 2, f. 1-3. 
» Weissermel— Zeitsch. Deuts. Oeol. Gesellsch., 1894, XLVI, Heft 3, p. 636, f. 1 and 2. 
« Lindstrom— Bihang. K. Sv. Vet.-Akad. Handl., 1882, VII, No. 4, t. 2, i 18. 
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V -DESCRIPTION OF GENUS AND SPECIES. 

Genm—TRYPLASMA, Lonsdale, 1845. 

Tryplasma, Lonsdale, Murchison's Geol. Russia in Europe, 1845, I, p. G13. 
PhoMophylluyn, Lindstrom, Ofvera Vet. Akad. Forhandl., 1870, p. 925, /n. 
„ Lindstrom, Geol. Mag., 1871, VIIT, p. 125, /.n. 

Acanihodes, Dyhowski, Mon. Zoantharia Scler. Rugosa, Pt. 1, 1S73, p. 108. 

„ Meyer, Schriften Physik-Okonomls. Gesellseh. Konigsberg, Abth. 1, 1881, p. 100. 

Calophyllum, Schlutcr {nm Dana), Verhandl. Naturhist. Vereines Preus?. Rhein.-We8t., 

1881, VIII (4), p. 190. 

Pholidophyllum, Lindstrom, Bihang K. Sv. Vet. Akad. Handl., 1882, VIT, No. 4, p. 63. 

Lindstrom, Ibid,, 1883, VIII, No. 9, p. 12. 

Ccelophyllum, F. R^mer, Lethiea Pal, 1883, I, Lief. 2, p. 409. 

Cyathopediuniy SchlUter, Abhandl. Geol. Specialkarte Prcuss. Thuring. Staatcn, 1889, VIII, 

Heft 4, p. 5 (263). 

Tryplasmay Eth. fil., Ree. Geol. Survey N. S. Wales, 1890, II, Pt. I, p. 15. 

Ccelophylluniy Weissermel, Zeitseh. Beuts. Geol. Gesellsch., 1894, XLVI, Heft 3, p. 634. 

Pholidophylluniy Weissermel, Ibidy p. 638. 

Oeneric Characters {emend.) . — Corallum simple, sub-compound, or sub- 
fasciculate. Corallites turbinate, cylindro-ob-conicaJ, or simply cylindrical, 
Epitheca complete and concentrically lined, but not strongly developed. 
Wall always thin primordially, subsequently thickened with stereoplasma. 
Exothecal outgrowths consist of tubular radiciform processes, fistulie, and 
*' scales." Costae absent, but rugae always present, although never con- 
spicuous. Bourrelets poorly developed. Septal apparatus strictly peripheral, 
of narrow, longitudinal, more or less parallel lamellsB, supporting free, 
upwardly-directed spines on their distal edges, and which may or may not be 
granulated laterally. Septal loculi, tiue dissepiments, and fossula absent. 
Calices where known, deep, and straight-walled within, or straight-walled 
below, and bcU-mouthed above. Tabulae complete or incomplete, very 
copiously developed ; complete, extending entirely across the visceral 
chamber, and, in consequence of the brevity of the septal lamellae occupying 
the greater portion of a visceral chamber, horizontal or variously inclined, 
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sometimes rolling; iacomplete give rise to lenticular or wedge-shaped 
vesicles, true blister-cysts absent ; tabuljB may, or may not, support longi- 
tudinal spines on their upper surfaces. Gemmation where known copious, 
simple or compound-calicular, and frequently rejuvenescent; possibly also 
parietal. 

Tryplasma Lonsdalei, Elh.JiL 

(Plate X; PL XI, FigH. 2-4; PI. XII, Fig. 1 ; PI. XIX, Fig. 4; PL XXV, Fig. 5; 

PI. XXVI, Figp. 1-7.) 

Tryplasma Lonadaleiy Etb. fil, Rec Geol. Survey N. S. Wales, 1890, II, Pt. 1, p. 15, t. 1. 

Specific Characters. — Corallum of loosely aggregated to sub-fasciculate 
groups of corallitcs, sometimes forming large colonies, at least six inches in 
height. Corallites long, slightly flexiious, cylindrical, gradually increasing 
in size upwards to an average diameter of six millimetres, but attaining as 
much as eight, here and there united laterally either by fusion of their walls, 
or by fistula) ; bases pointed ; length at least six inches. Epitheca delicate, 
concentrically lined, the lines crenulated on passing over the rugne. • 
Fistula) well developed, usually more or less horizontal, present in all parts 
of the corallum, and only rarely passing from corallite to corallite on the 
same level ; swollen at their junction with the corallites, and at times provided 
with a few septal spines; semi-fistulte as knobs or small disconnected 
processes. Septal lamella) narrow, forty to fifty in a cycle, primary and 
secondary ; spines thorn-like, long, projecting inwards for about one-third 
the diameter of a corallite, from one to four cycles between tabulae, but more 
commonlv three, sometimes with lateral denticles. Tabulae numerous and 
usually complete, generally regularly spaced apart, but here and there 
groups of close set floors, horizontal, oblique, or concave, often displaying a 
slight, central depression ; incomplete vesicular tabulae rare, but when 
present small, triangular and usually marginal. Gemmation compound- 
calicular-rejuvenescent, two buds immediately diverging from one another. 

Obsercations. — This species must be regarded as the Australian type, 
as it was first described. It need not be mistaken for any other species 
except jT. vermiformis \ the distinctive features are referred to under the 
latter. The specific points of importance in T. Lonsdalei are : — 

(1) Form of the corallum. 

(2) Frequent occurrence and length of the fistulae. 

(3) Abundance of the septal lamellae, size of the spines, and presence 
of lateral denticles. 

(4) Grouping of the tabulae. 
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The corallum is a largo, sub-fasciculate and loose aggregation of long 
cylindrical corallites, either united by their lateral surfaces, or free and 
connected by fistuhe, which are seldom on the same level in contiguous tubes, 
although occasionally so. These fistula) arc enlarged at their junctions ^ith 
the corallites, but contracted iu their middle course, and do not appear to 
have any particular direction of curvature, although the horizontal pre- 
dominates. 

The corallites vary much in diameter, with eight milimetres as the 
approximate maximum width, and they are always wider at the offshoot of a 
fistula. Incomplete colonies only have been examined, but the corallites are 
known, even in their incomplete state, to attain six inches in length. 

In my fii^st description of this coral, I said regular accretion rings or 
bourrelets were absent. This was, however, an error ; they are present in 
some examples, but weak and inequidistant. 

The septal spines are highly developed and acicular, and the difference 
in size at once indicates the presence of primary and secondary lamellie ; 
lateral denticles are sometimes present. 

The tabulro are a very conspicuous feature in T. Zonsdalei^ and are 
numerous in every corallite, the complete predominating largely over the 
incomplete. The clusters of closely packed tabula) are a noteworthy and 
interesting detail. This is one of the forms with occasional depressions on 
the upper surfaces of the tabuhe, usually central,, but sometimes excentric 
and then lateral ; as I have already explained, these depressions are in no 
way of the nature of a fossula. Vesicular tabuhe do occur in T. Lonsdalei^ 
but are small, marginal, and triangular in longitudinal section. The complete 
tabulie immediately below a gemmiferous bifurcation are distinctly sigmoidal, 
and, adopting a term from Crinoid terminology, may be termed axillary. 
Oblique floors are not common as a rule, but one instance has come under 
notice in which the whole of them in five corallites, forming the section, are 
oblique, or obliqiu) and rolling, or oblique and convex. 

Gemmation has been observed but in few instances. The budding is 
certainly calicular, and may perhaps be parietal also ; so far as I can 
ascertain, two buds only are given off from a parent corallite, and not four as in 
T. dendroidea and T. vermiformis; th(»so branch obliquely from the parent, and 
present the appearancjo of a bifurcating stem. A specimen fi*om the Sydney 
University collection exhibits a double bifurcation in the space of two and a 
quarter inches, It is possible that both parietal and calicinal gemmation 
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may occur in T. Lonsdaleiy fsMhoM^i I have not clearly seen the former. 
Nicholson says that in some cases compound calicular gemmation gives rise 
to fasciculate colonies/ and cites the Silurian Cyathophyllurn, articulatum^ 
Wahl.,^ as a case in point. "This peculiarity," he says, "is partly due to 
the fact that the secondary corallitcs remain cylindrical, without expanding 
materially ; that they rise side by side without uniting, and without greatly 
diverging ; and that their vertical growth is continued for a considerable 
period before they in turn give rise to calicine buds. Another cause for 
their fasciculate form is, however, to bo found in the fact that in these cases 
true parietal gemmation is often combined with true calicinal budding." 

The relation of T. Lonadalei to T. vermiformis and T. delicalula is 
referred to in the descriptions of the latter species. Although T. (?) Murrayi, 
mihi.,^ appears to be sub-fasciculate, the more intimate form of growth and 
that of the individual corallites is different. Of the four species described by 
DyboM^ski, only one {T. tuhulm) is said to b3 fasciculate, and there are 
fistulae also, but the septa in the two species differ widely. 

Micro. Structure. — There is a thin proper wall, or theca, of dense 
structure presented either as a light or dark ring, usually the latter, followed 
by a moderate thickening of wavy, concentric stereoplasma ; the structure 
of the fistulae is precisely similar. The concentric laminse of the thickened 
septal spines assume a cone-in-cone appearance. Thin sections also reveal 
another very interesting point in connection with these spines, viz., every 
here and there one or more sharp lateral denticles arc seen to extend from 
the spines. These are very irregularly developed, as the transverse sections 
of some corallites exhibit none, whilst in others several spines are so provided. 
Another equally interesting point is that the mouths, or entrances into the 
fistulac, are septal-spinose, and in one instance spines may be seen (PI. XXVI, 
fig. 7) entering the tube • itself. On the other hand, the tabulae do not bear 
longitudinal spines as in T. columnaris^ &c. It is not often possible, in one 
and the same section, to illustrate both the lamellar and spinose portions of 
a septum ; in one section (PL XXVI, fig. 6), however, such is the case. On 
one side the corallite will be seen the more or less perfect organs, and on 
the other a series of rounded prominences which, I believe, represent the 
lamellar portions only. 

» Nicholson— Trans. R. Soc. Edinb., XXVII, p. 240. 

^ See H. Milne-Edwards and Haime — Men. Brit. Foss. Corals, Ft. 5, 1854, t. 67) f. 1. 
» Etheridge—Geol. Surrey Vict. Progw^ Kept., No. XI, 1899, p. 32, t. A., f , 1-3, 
G 
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Localities. — Old Limekilns Eidge, Humewood, near Yass, CSounty 
Murray (B. Etheridge — Mining and Geological Museum) : Hatton's Corner, 
Yass River, near Yass (shales below limestone), County Murray {T. W. M. 
J)avid, W. S. J)u'i — Mining and Geological Museum; B. JEtheridge, A. 
J. Shearsbj/, S. B. Mori — Australian Museum) : Portion 103, Parish Warroo, 
east bank of Yass River (shales below limestone). County Murray ((7. Cullen — 
Mining and Geological Museum; B. Etheridge — Australian Museum) : 
DerreuguUen Creek, a branch of the Yass River, Parish Yass, County King 
((7.-4. Siissmilch — Technical College, Sydney) : Mudgee Road, five miles 
from Wellington (C. Cullen — Mining and Geological Museum) : Two miles 
east of Pine Creek, Euchareena, Parish Trud go tt, Wellington District, County 
Wellington (tT*. ^(^oA:— Mining and Geological Museum). 

Trtplasma. Lonsdalei, car. scalariformis, var. nov. 

(Plate XII, FigH. 2 and 3 ; PI. XIV, Fig. 4 ; PI. XXIV, Figs. 7, 8, and 8a; PI. XXV, 

Figs. 1-4 ; PI. XXVI, Figs. 8-10.) 

Observaiiona. — In company with typical examples of T. Lonsdalei^ 
we meet with other colonies possessing the same general structure as the 
latter, but which may be distinguished as follows : — 

1. Although many of the corallites have the same average diameter as 

the species in chief, there is always a certain number of others 
surpassing the maximum measurement of the latter, and varying 
from eight to ten millimetres, and even attaining fifteen, just 
previous to a bud bifurcation. This imparts to the corallum in 
general a much more robust appearance, which is quite appreciable 
to the naked eye alone. 

2. The tabula) are, however, the important factor in distinguishing this 

variety. In the first place, so far as my sections show, there are no 
• clusters of closely- packed floors ; but the latter are, as a rule, far 
apart and equidistant, and, in their regularity, remind one of the 
rungs of a ladder, hence the varietal name. 

3. There is also a slight difference in the gemmation, in that the young 

corallites are united laterally for some distance before springing 
from one another ; two to four buds. 

Fistula) were present (PI. XXV, figs. 1, 2, and 3). 

In the regularity of its tabulu), this variety is akin to T. {Acanthodes) 
tubulus, Dybowski, T. {AmplextiH) tortnom (Phill.), Kayser, and T. {A.) 
bomsHcuSy Weissermel. 
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Localities. — Portions 29, 39, and 63a, Molong District, Parish 
Narragal, County Gordon (C. Cullen — Mining and Geological Museum) : 
Portions 60 and 65, Parish Boree Nyrang, County Ashburnham (C Cullen — 
Mining and Geological Museum) : Mudgee Road, five and a quarter miles from 
Wellington (C CwW^;*— Mining and Geological Museum): Portion 210, 
Parish Nemingha, County Parry (C Cullen — Mining and Geological 
Museum) : Anticline at Boambolo Crossing, Murrumbidgee River {A. J. 
Shearsby — Australian Museum) : Mouth of Euralie Creek, Yass River, 
County Murray {B. Etheridge, A. J. Shearsby — Australian Museum) : 
Horse-shoe Bend, Murrumbidgee River (C Jenkins — Geological Depart- 
ment, University) : Limestone Creek, Silverdale, near Bowning, County 
King (tT*. Mitchell — Mining and Geological Museum) : McEwan's Creek, 
Jenolan Caves, and track near Guide's House, Mount Victoria Road, Jenolan, 
County Westmoreland, (iZ. Etheridge — Australian Museum). 



Tryplasma Lonsdalei, var. minor, var. nov. 

(Plate XVI, Figs. 3 and 4 ; PI. XXIV, Fig. 9 ; PI. XXV, Figs. 6 and 7 ; PI. XXVI, Fig. 11.) 

Observations. — ^The principal varietal character of this coral is in a 
diametrically opposite direction to that of the var. scalarifomiis — the corallites 
are smaller than those of T. Lonsdalei proper. 

The corallum is formed of fasciculate masses of considerable size, 
closely imitating in its growth that of fasciculate species of Lithostrotion and 
Diphyphylltim. The corallites do not exceed five millimetres in diameter, and 
vary between that measurement and four millimetres. The septal laminae 
agree in number with those of the species in chief, but the spines are 
proportionately longer. There appears to be a complete absence of groups 
of close tabula), although the floors coincide in their distance apart with those 
of T. Lonsdalei proper. In general terms, its structure may be said to be 
that of the latter, but the corallites are of a decidedly smaller habit, and in 
consequence the colonies at once attract the eye of the collector in the field. 

This variety is also more truly fasciculate than the species in chief, 
and the corallites are clustered much closer together; in fact, in a large 
number of instances, they are actually united laterally. The fistulse are also 
well developed, and form a prominent feature in weathered specimens (Plate 
XXVI, fig. 11). 
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I have not seen any trace of budding ; at the same time, it must be 
fairly common to form the large masses constituting this coral. 

Locality. — Banks of Yass River, Portions 53, 126, and 161 (shale 
below limestone). Parish Yass, County King (2?. Etheridge — Australian 
Museum) : Hatton's Corner, Yass River, near Yass (shales below limestone), 
County Murray {C. A. Siissmilch — Tcclmical College, Sydney). 

Tryplasma delicatula, sp. nov. 

(Plate XXII, Fig. 9 ; PI. XXIII, Fi^. 6 and 7.) 

Specific Characters. — Corallum loosely faEciculatc, of unknown dimen- 
sions, but probably large. Corallites long, cylindrical, straight or slightly 
flexuous, from one and a half to three millimetres in diameter, united laterally 
by their walls, or by fistulae. Pistula? short, of less diameter than the 
corallites, horizontal, and placed at different levels. Septal lamellsB of two 
orders, primary and secondary, about thirty in a cycle ; septal spines tooth- 
like, without lateral denticles, the secondary spines very short. Tabular 
complete and incomplete, the former at irregular distances apart, horizontal, 
concave, oblique or rolling, sometimes with a central depression, and at times 
provided with longitudinal spines; incomplete are vesicular, the vesicles 
triangular (in section), and marginal. Gemmation unknown. 

Observations. — I do not feel justified in uniting this with T. Lonsdalei^ 
although clearly of the same type, particularly of the var. minor. We have 
here a form not only with corallites of considerably less diameter and a 
much smaller habit, but also uniformly possessing thirty septal lamellce, as 
against a considerable augmentation in T. Lonsdalei and its varieties. I 
was, further, always able to at once distinguish this species in the field, when 
in silu and in close contiguity to the former. 

T. delicatula possesses the least number of septal lamellae, in common 
with T. vermi/ormisy of any of our Tryplasmce. I am not acquainted with 
anything like a perfect corallum, but judging from appearances, and its 
general resemblance to TT Lonsdalei^ it must have grown to some size. The 
fistute are well developed for so fragile a form, and the septal spines arc 
non-denticulate, but, as in T. columnar iSy the tabulae bear longitudinal spines. 

Fistulae have not been observed in T. vevmi/ormis, nor vesicular 
tabulae or tabular spines, the cut edges and ends of which are seen in thin 
transverse sections of T. delicatida^ and notwithstanding the similarity in the 
same number of septal lamellae, I believe the two corals to be distinct. 
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Locality. — Bank of Yass River, Portion 126 (shale below limestone), 
Parish Yass, County King {B. Etheridge — Australian Museum) : Derren- 
guUen Creek, a branch of the Yass Eiver, Parish Yass, County King {C. A. 
Smsmilch — Technical College, Sydney. 

Tryplasma vermiformis, sp. nov. 

(Plate XT, Fig. 1 ; PI. XXIII, Figs. 4 and 5.) 

Specific Characters. — Corallum probably fasciculate and large. Coral- 
lites long, erect, cylindrical, straight, united laterally by their walls, or 
simply contiguous and separated by variable interspaces ; section round, and 
diameter five millimetres. Epitheca apparently quite smooth. Bourrelets 
represented by a series of delicate, regular, equal rings of very low convexity, 
and following one another closely. Septal lamellsB twenty-eight to thirty, 
primary and secondary, and the separation distinctly marked ; spines very 
delicate and acute, the secondary remarkably short. Tabulae complete, 
distant, and regular, horizontal, very rarely slightly oblique. Gemmation 
compound-calicular-rejuvenescent, in two or four buds, the young corallites 
curving outwards from the parent. 

Observations. — This remarkably simple form appears to be quite 
distinct from T. Lonsdaleiy and worthy of a name. It is distinguished by — 
(1) the limited number of septa ; (2) regularity and simplicity of the tabulae ; 
(3) apparent absence of radiciform processes and fistulas. 

The long, simple corallites seem to be quite smooth externally, thQ 
regular, equal, smooth bourrelets o£ low convexity giving to the tubes much 
the appearance of a worm, or caterpillar. I think the corallum must be 
described as fasciculate, for, although the specimens before me are, in a great 
measure, composed of fragments lying in all directions, still sufficient 
corallites remain in parallel and sub-parallel positions to indicate that the 
form of the corallum was that of large bundles as described, at least nine 
inches high by seven inches broad. 

The septal lamellae arc less in number than in any other species, except 
one ; and are remarkable for their well-defined separation into primary and 
secondary, as indicated by the length of the spines. 

The tabulae are very regular, almost always horizontal, spaced widely 
apart, and resemble the rungs of a ladder. In a transverse section the 
surface is always quite plain, without any trace of cut edges indicating the 
presence of irregular or vesicular tabulae. 



84 

The method of budding in this species, of all our TryplamnB, more 
closely resembles that of Pycnosti/ltis, Whiteaves, two or four buds. In Pi. 
XXIII, fig. 5, is a very beautiful example of the latter condition. Whiteaves 
remarks on the budding of P. guelphemis : — " Natural transverse sections of 
tliis species .... show a quadripartite, and more rarely a tripartite, 
division of the corallites. The appearance might be supposed to be the 
result of fission, rather than of calicular gemmation, but is really due to the 
coalescence of the inner walls of the corallites immediately after budding." 
Each bud in T. vermi/ormis is deltoid in transverse section, the four buds 
occupying the whole of the calice, the apices of the deltoids leaving a small 
free space between them in the centre (PI. XXIII, fig. 5) ; each bud has 
already developed septa along its outer convex wall. 

In many corallites the proper wall is very distinctly preserved as a 
thin dark circumferential line, with a narrow inner ring of stereoplasma. 
The same remark also applies to both the septa and tabular. 

Locality. — Portion 9, Parish Boree Nyrang, County Ashbumham 
(C Cullen — Mining and Geological Museum). 

Tkyplasma* congregationis, sp. nov. 

(PlAte XIII, Fig. 1 ; PL XXI, Fig. 10; PI. XXIII, Fig. 10.) 

Specific Characters. — Corallum of sub-fasciculate masses of corallites 
connected by very numerous fistulse. Corallites long, erect, cylindrical, sub- 
parallel, contiguous to one another or separated by various intervening 
distances, enlarging and contracting in their course; in section more often 
oval than round, with their longest diameter from ten to fifteen millimetres. 
Epitheca thin, and ornamented with delicate, equidistant, raised, encircling 
threads, here and there interspersed with thicker ones. Fistulas very 
numerous, round or oval, usually more or less equally spaced apart, at 
distances of about ten millimetres, tier above tier, and on the same level 
in contiguous corallites. Septal laminae about thirty-five, primary and 
secondary ; spines delicate, non-denticulate, and remarkably short. Tabular 
complete and incomplete, but more often the former ; complete — horizontal, 
oblique, or rolling; incomplete —as lenticular vesicles, broader at one end 
than the other. Gemmation in paired buds (?). 

Observations. — ^The sub-fasciculate colonies are of no inconsiderable 
size^ but the exact dimensions are unknown. The long cylindrical corallites 



85 

are generally closely packed, although at times separated from one another 
by intervals of some extent. They are either erect or a little curved, and, 
when clustered, are freely united to one another by numerous fistula), which 
seem to be developed at regular intervals, tier above tier (PI. XIII, fig. 1), 
and practically on the same level throughout the corallum. 

The points chiefly relied on for specific separation are : —(1) Small 
number of the septal laminae, and brevity and delicacy of the spines; 
(2) plentitude and regularity of the fistulse. 

When compared with some other species of this genus, the tabular 
present a far more regular appearance than most, with the exception of 
those of jP. columnaria and T. dendroideay which resemble them. This is 
one of the species in which the tabula), when viewed from above, exhibit 
the peripheral nicks, the impressions of the septal spines. 

The gemmation is not fully known ; two buds were certainly developed 
at one and the same time, but whether or no these were all, I am unable 
to say. 

Microscopic sections reveal the presence of a very thin theca, visible 
only in well-preserved specimens, with a narrow stereoplasmic lining, which 
completely invests the lamina), and coats the primordial spines. Here and 
there the latter thickening has the usual delicate cone-in-cone structure ; 
but, in other instances, it is like the stereoplasmic wall lining, grey in colour, 
and structureless. 

Jjocalilies. — Derrengullen Creek, a branch of the Yass River, and 
Barber's Creek, a branch of Derrengullen Creek, near Bowning, County 
King {A. J. Shear sby — Australian Museum ; C. A. Smamilch — Technical 
College, Sydney). 

Tryplasma columnaris, sp. nov. 

(Plate XV, Figs. 6 ; PI. XIX, Fig. 5 ; PL XXIV, Figs. 2-5.) 

Specific Characters. — Corallum in the form of solitary corallites, so 
far as known. Corallites long, columnar-cylindrical, straight or sometimes 
slightly curved, attaining a diameter of twenty-five millimetres; base 
obtusely pointed. Epitheca ornamented with fine, concentric, close, wavy 
lines. RugflD in the form of obtuse rounded ridges. Bourrelets as fine 
concentric rings, the edges crenulated by the rugse, irregularly spaced apart, 
but often close, sometimes developing into obtuse swellings rendering the 
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surface of a corallite uneven. Septal lamellue strongly developed, sixty to 
eighty in number, primary and secondary; spines non-denticulate, the 
primary long and acicular, extending well on to the surfaces of the tabulae, 
secondary spines short and thorn-like. Tabulae numerous, close, complete, 
but more commonly incomplete, the former rolling, the latter forming 
lenticular vesicles; spines freely developed on the upper surfaces of tho 
tabulae. Gemmation unknown. 

Observations. — T. columnaris is remarkable as being one of the 
three corals possessing spines on the . tabulae, a feature which at once 
separates it from the other species having a similar external appearance. In 
horizontal sections the spines are visible, either as dark spots scattered over 
the surface or as dark rings with a refractive centre. 

Detached pieces of this coral, on external characters only, may easily 
be mistaken for large examples of 2\ dendroiclea, but its highly lenticular 
vesicular tabulae and spines will at once separate them. 

The microscopic structure is interesting. The theca is, as usual, 
indicated by a thin dark circle, and within this is a stereoplasmic layer of 
variable width, although usually wide, and enveloping the septal spines 
unequally in different specimens. Some it encases in a uniform manner, 
rendering them obtuse; in others the stereoplasma accommodates itself to tho 
outline of the spines, following their acicular form. This stereoplasma may 
be either homogeneous and structureless, or with the usual wavy cone-in-cone 
appearance. The spines on the tabulae are similarly invested. 

Localities. — Portion 4, Parish Boree Nyrang, County Ashburnham 
{G. Cullen — Mining and Geological Museum) : Boree Creek, Portion 2, 
Parish Cudal, County Ashburnham (C Cullen — Ibid.): Quedong, County 
Wellesley (C. Cullen— Ibid.). 

TjIY PLASMA, sp. 

(Plate XI 11, Fig. 2.) 

Observations. — I am unable to refer these long corallites to either 
T, congregationisy T. columnaris^ or T. dendroidea. From external appearance 
only it might easily be placed with the second, but my sections, which are 
not all that could be desired, do not show the presence of spines on the tabula?, 
and there is no trace of gemmation ; also, its close entombment in the matrix 
renders a detailed examinatioa very difficult. The speciw^u consists of two 
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long, pipe-like corallites, one ten inclies ia length, retaining much the same 
diameter throughout. If the spines on the tabuliie are n')t to be regarded as 
a specific point in T. columnai^ls^ these corallites might then he included in 
that species from the want of evidence to the contrary. 

Locality. — Portion 77, Parish Eurimbula, County Gordon {C. Cullcn — 
Mining and Geological Museum) . 

THYPLASMA DENDROIDEA, 8p. UOV. 

(Plate XIV, Fig. I; PI. XV, Fig. 5; PL XVIII, Figs. 2-G ; PI. XIX, Fig. 6 ; PI. XXII, 
Figs. 11-15; PL XXIII, Fig. 9 ; PL XXIV, Fig. 6; PL XXVII, Fig.s. 3 and 4.) 

Specific Characters. — Corallum consisting in the first instance of single 
corallites, which, by repeated quadripartite gemmation, give rise to a modified 
form of dendroid growth. Corallites long, cylindrical, erect, or slightly curved, 
with an average diameter of twelve millimetres, increasing to fifteen or 
even twenty immediately previous to budding. Epithcca ornamented with fine 
concentric line-ridges, close, with here and there a coarser one. Fistulae seldom 
developed. Septal lamellae fine, about fifty-five, primary only ; spines thorn- 
like, short, very fine. Tabulae complete, at variable distances apart, horizontal 
or convex, forming plane, solid floors on natural fracture ; vesicular tabula3 
very exceptional. Gemmation very marked and persistent, four rejuvenescent 
buds in opposite pairs, rapidly diverging from one another. 

Observations. — The corallum of T. dendroidea assumes a more definitely 
dendroid form of growth than that of any other of our Australian species. 
It appears to consist of one (PI. XVIII, figs. 2-1) or more long corallites in 
juxtaposition but separate, seldom ever united by fistulae, increasing at 
intervals by the usual calicinal rejuvenescent budding in bunches of four, 
giving rise to a series of young corallites free laterally, conveying to the whole 
a peculiar and modified form of dendroid growth, but how frequently this 
takes place in a corallum I have no evidence to show. 

The complete or greatest length attained by any one corallite is un- 
known, but in one instance (PI. XVIII, fig. 3) the incomplete parent stem is 
seventy-five millimetres in length. It is, however, quite clear that the 
distance between points of gemmation varied considerably, for the offspring 
is but liiirty millimetres long before it commences to again reproduce. 

In consequence of the usually complete nature of the tabulae, fracture 
across the stems easily takes place, and it is not uncommon to collect the coral 

H 
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u a number of comparatively small discs, the latter representiiig one or more 
of the old visceral chambers. Another important feature is the plane even 
surface of the tabuUe on fracture, arising from the shortness of the septal 
spines. This character T. deniroidea bears in common with T. congrega- 
iionis ; indeed it is, in many ways, closely allied to the latter, and, had it not 
been for the marked development of the iistulsB, lesser number of septal 
lamellsB in a cycle, and presence of vesicular tabulae in the latter, I would 
have felt inclined to unite the two forms. 

I am not acquainted with the mode of reproduction in T. columnaris^ 
but, over and above this, the present species is separated from that coral by 
the regularity of its tabulce, the absence of accretion ridges to any degree 
of imj)ortance, and generally less robust appearance. 

The principal characters of T. dendroidea are : — (1) Mode of growth ; 
(2) preponderance of complete tabula) ; (3) extent of surface of the latter on 
fracture. 

T. {Amplexua) stigmatopharusy Sandb.fr.,^ from the Devonian of 
Nassau, is probably allied here, having the same large complete tabulae, 
with peripheral septal spine impressions. 

Localities. — ^lierrengullen Creek, a branch of the Yass River, Portion 
10, Parish Yass, County King (C. Cullen and W. S. Dun — ^Mining and 
Geological Museum; A. J. Shearsby — Australian Museum) : Barber's Creek, 
a branch of Derren-gullen Creek, Parish Yass, County King {A. J. Shearshy — 
Australian Museum. 

TaVFLASMA DEBRENGULLENENSIS, sp. nOV. 

(Plate XXTT, Figs. 5-8.) 

Specific Characters. — Corallum simple. Corallites solitary, small^ 
turbinate, ob-conical, or elongate and twisted, irregularly undulated in 
consequence of the unequal development of bourrelets. Radiciform processes 
well developed, always on one side a corallite more than the other, clustered. 
Epitheca complete, ornamented by scalloped encircling lines. Rugae broad. 
Bourrelets prominent for so small a species, representing the margins of pre- 
existing corallites. Calico deep, nearly straight- walled ; floor flat. Septal 
lamellm very numerous and short, primary and secondary, the former leaving 
deep furrows in casts, tlu5 latter shallow ; spines thorn-like, the primary much 
larger than the secondary, one to two cycles in old visceral chambers, and 

• SandberKor, fr.-VoMloiii. Hhoiii. Hohioh. Nmmau, Lief. 8, 1S54, t. 30, f. 146. 
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very numerous and close set one above the other in the calice. Tabulae 
complete, at irregular distances apart, but on the whole close set, horizontal 
or slightly oblique, bearing longitudinal scattered spines. Gemmation 
compound, four calicular-rejuvenescent buds ; budding may commence at 
a very early stage. 

Observations. — A very interesting little species, the smallest of our 
Tryplasma. The remarkable depth of the calice (PI. XXII, fig. 6) is only 
equalled by the number of septal spine cycles. There appear to be more 
secondary than primary cycles, twelve cycles of the former and ten of the 
latter. The complete tabulae are so closely set that not more than one or two 
cycles could have existed in each old visceral chamber or intertabular space. 
The upper surfaces of the tabulso are minutely spined, and the spines 
irregularly scattered; this is the third Australian species possessing these 
interesting structures. 

Radiciform processes are confined to one side of a corallite, leading to 
the belief that in the living state the coral was inclined from the vertical. 

The bourrelets are a prominent feature in T. derrengullenensis^ giving 
an irregular, highly crinkled outline to the corallites. Their margins are 
delicately festooned by the fine epithecal lines passing over the rugse, in a 
measure resembling the European T. tubulatum. 

This, of all our Australian species, approaches nearest in outward form 
to the European T. {Pholidophyllt$m) tubulaturriy Schl., and also to T. {Acan- 
thodes) rhizophoruSy Dyb., and T. (A.) JSichwaldi, Dyb. If Lindstrom is 
correct in referring Cyathophyllum radicular Rominger, to his Pholidophyllum^ 
it also may possibly prove to be nearly allied to T. derrengullenefisis. 

Locality. — Limestone Creek, near Bowning, Parish DerrenguUen, 
County King {A. J. Shear sby — Australian Museum ; W. S. Dun — Mining 
and Geological Museum). 

Tryplasma wellingtonensis, Mh. fit. 

(Plate XVI, Figs. 5^10; PI. XXI, Figs. 11 and 12; PI. XXII, Figs. 2-4.) 

TryplaS7na icellingtonensis, Eth. fil , Rec. Geol. Survey N. S. Wales, 1895, IV, Pt. 4, 

p. 160, t. 21-22. 

Specific Characters. — Corallum in the early stages simple and solitary 
but by repeated calicinal gemmation in single buds forming strings of 
corallites. Corallites turbinate, or turbinate-conical when young, becoming 
more cylindrical in s^dvanoed growth, and sometimes twisted or bent upon 
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themselves ; section circular ; bases of parent corallltcs pointed, or expanded. 
Radiciform processes occasionally developed, long, stout. Bourrelets* feebly 
developed, but represented chiefly by the projecting margins of old calices- 
Calice deep and straight-walled, non-expanding or bell-mouthed. Septal 
lamellae about fifty in number, of two orders, primary and secondary, tlie 
former short ; primary spines well developed, thorn-like, not laterally curved, 
and without latei'al denticles ; secondary spines as mere tubercles on the free 
edges of the secondary lamellae. Tabulae very numerous, complete or 
incomplete ; the former delicate, close or widely separated, horizontal, oblique, 
or rolling ; incomplete forming wedge-shaped, irregular, or lenticular vesicles. 
Gemmation single, calicinal or calicino-marginal, the former at once filling 
the parent calice, the latter springing from the edge of the parent calice by 
an attenuated base; in cither case continuing in the same plane as the parent, 
or immediately diverging therefrom. 

Observations. — This species is a characteristic coral of the Wellington 
Cave Limestone, and is interesting as presenting some very instructive 
examples of calicinal gemmation in single buds. 

The corallites of T. xoelUnglonensis are always simple and solitary in 
the first instance, and do not give rise to sub-composite bxmches even to the 
same degree as T. princeps, but by ordinary calicinal budding produce single 
lines of successively developed individuals, but to what extent this was 
carried on there is no evidence to show. As the corallites increased in growth, 
they took on a more cylindrical and less turbinate appearance, corallites here 
and there becoming twisted, or even bent on themselves. The base of the 
original, or first corallite, is either pointed obtusely or expanded, as if forming 
a base of attachment ; there arc no fistulae. Bourrelets, or accretion rings, 
are represented by the edges of old calices where a younger corallite has 
grown rapidly within, possessing much the same diameter as the parent, and 
thus completely infilling it. At times a small peripheral space is left 
between the two, in which the tooth- like septal spines are just visible. The 
deep and straight-walled calice does not appear ever to expand as in T. 
liliiformis. The bottom is usually uneven, from the rolling nature of the 
tabula forming it. 

No opportunity having arisen of examining an absolutely unoccupied 
or perfect calice, the precise number of septal lamellae is still an open 
question; but judging from several computations, the total complement 
mufit hitve been fifty, more or less. Tliere js a jnarked difference between the 
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difflcnlt to distinguish the remains of the old cups from particularly strong 
and well-marked * accretion ridges.' There is, however, strong reason for 
believing that the production of accretion ridges, and the simple form of 
calicular gemmation just alluded to, are merely different stages of the same 
physiological process." This explanation can he appreciated by a glance at 
(PI. XVI, figs. 5 and 6.) 

Sections prepared for the microscope reveal the presence of a thick 
and dark-coloured outer wall, inwardly invested by an ample stereoplasmio 
layer, which also follows the septal spines, and, in fact, at times represents 
them, without the presence of primordial laminsB. 

On the question of dissepiments, I formerly wrote as follows^ : — " In a 
coral with such remarkably short and distally free septa, dissepiments would 
not be expected, but at times a single dark plate is developed. ... It 
is, in all probability, not formed by a series of dissepiments in a single line, 
but is the primitive theca in the substance of the outer investment, and septa 
traversing this zone have an intra- and extra thecal portion. In a rather 
more complete section .... an inner ring is visible which might be 
taken for a further series of dissepiments ; it is, however, a second corallite 
springing from within the older one." 

The principal characters relied on to distinguish this species are — 
(1) form of the corallites ; (2) marked distinction between the two orders 
of the septal lamella) ; (3) simple calicinal gemmation ; (4) non-expansion 
of the calice edge. 

Locality. — Wellington Caves, near Wellington, County Wellington 
(J. Sibbald — Mining and Geological and Australian Museums). 

Tryplasma, sp. 

(Plate XVI, Figs. 1 and 2 ; PL XXII, Fig. 16 ; PL XXIII, Fig. 8.) 

Observations. — The subject of the above figure appears to be allied to 
T. tcellingtonensiSy but still presents an important point of difference. The 
corallum evidently consisted of an aggregation of corallites produced by 
repeated budding, which was, I think, calicinal, notwithstanding the 
deceptive parietal appearance of the two corallites, one above the other, in 
the left central line ; the three buds at the lower left-hand corner appear to 
be calicinal also. The septal apparatus consists of stout vertical laminsB, 

» Etheridge— Rec. GeoL Survey N. S. Wales, 1895, IV, Pt. 4, p. 102. 
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and short, blunt spines, forty- five to fifty in number, and all of one order. 
Some of the corallitcs were also connected by large fistula) ; another very 
striking feature lies in the complete and, at times, widely separated tabulae. 

Some aspects of the growth of this coral recall the structure of 
T. wellingtanenais, but, on the other hand, the corallitcs of the latter are not, 
80 far as known, aggregated into masses. The tendency of the calice to 
expand reminds us of the appearance ol T, liliiformis. For the present, the 
identity of this coral must remain in abeyance. 

Locality. — Geurie, near Wellington, County Lincoln ( JF. Anderson 
and P. T. Hammond — Mining and Geological Museum). 

TeYPLASMA (?) MURRAYI, Eth. fil. 

(Plate XXVIII.) 

Trj/plasma Murrayi^ Eth. fil., Geol. Survey Vicfc. Progress Eeport, No. XI, IS99, p. 32, 

t. A., f. 1-3. 

Specific Characters. — Corallum consisting of bundles or bunches of 
corallitcs, the precise ultimate growth unknown. Corallitcs of vigorous 
growth, long (up to four inches), cylindrical, straight, or a little curved, 
often partially united externally by their walls, and with a maximum 
diameter of half an inch. Wall much thickened by secondary deposit. 
Epitheca delicate, the lines very close and wavy. Fistulae and radiciform 
processes not observed. Bourrelets irregularly developed, rendering the 
corallite surfaces uneven. Rugae flat, separated by grooves indicating the 
peripheral ends of the septal lamellae. Calicos deep and straight-walled 
Septal lamellae very numerous, about fifty, narrow, apparently of one order 
only; septal spines very numerous, short, and stout. Special ondothecal 
tissue present as one or two cycles of dissepimental cells. Tabulae unknown. 
Gemmation apparently calicinal, in single buds. 

Observations. — Through the courtesy of the Secretary for Mines and 
Water Supply, Melbourne, I have been able to restudy the type specimens 
of this species, supplemented by additional material. Prof. W. Baldwin 
Spencer, Director of the National Museum, has also sent me a fine example 
from Waratah Bay. The result of this re-examination is the foregoing 
amended description, but even this is imperfect from the fact that through 
the absence of sections prepared for the microscope I am unable to study 
several important points of structure. 
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It is, however, necessary to explain that I now know my original 
description of T. (?) Mtu^ayi, included two distinct corals. Although 
suspected for some timo, I only became convinced of this on receiving the 
National Museum specimens. In each of the examples from the Geological 
Survey collection the larger corallitcs {T. (?) Murray i restricted) are inter- 
mingled with a number of much smaller, more or less irregular tubes ; these 
I took to arise from the larger corallitcs as the result of repeated parietal 
budding, more than one apparent junction being present. The specimen 
from the National Museum is free of this second coral, and after a long and 
tedious examination I find that the internal structure of these tubes is purely 
cystoid-vesicular. I, therefore, restrict the name 1\ (?) Murrayi to the 
lar£:er cylindrical corallitcs. 

"Whilst possessing one of the most important and essential characters 
of Tryplasmay the large corallites depart from the structure or typical 
members of the genus by the presence of peripheral endothecal tissue in the 
form of from one to two cycles of calcareous plates passing from one septal 
lamella to the next one, and apparently (so far as my limited opportunity for 
examination has gone) enveloped, like the septal spines, with th(? exception 
of the actual apices, in a remarkably thick secondary investment. These 
transverse plates are faintly visible in the only section (imperfect) I have 
been able to prepare for the microscope (PI. XX VIII, figs. 3 and 7), but on the 
weathered surface of a corallite (PI. XXVIII, fig. 5) they are much more 
apparent, and are again seen in a semi-vertical natural section of a portion 
of a wall (PI. XXVIII, fig. 6). The close resemblance of these plates to 
dissiepimental tissue cannot be denied, although the tissue generally is scanty. 
It introduces an element of structure unlike that of any other member of the 
genus. 

It is difficult to arrive at the precise mode of growth in T. (?) Murrayi^ 
but the corallitcs would appear to form more or less sub-compound bunches, 
the individual members hero and there close enough together to become 
united to one another for some portions of their course by their walls. Some 
of the old calices present a double wall on fractured transverse surfaces, as if 
one corallite had sprung up within the other. It would appear from this 
that we have here true calicinal budding. 

The septal apparatus of 1\ (?) Murrayi, is strictly on the liiics of 
Tryplasma, marginal longitudinal lamelhr distally produced into spines. 
The lamella? were very numerous, the sDines in the calicos densly packed, 
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and in the only naturally fractured longitudinal section exposed, although 
the sides of the corallite in question are crushed together (PI. XXVIII, 
fig. 4), the presence of the spines is shown throughout. I am unacquainted 
with the nature of the tabular. 

The largest specimen is a cluster of corallites six and a half inches by 
three and a half inches, the longest individual corallite seen measuring four 
inches. 

It is almost needless to remark that the structure of T. (?) Murrayi 
does not strictly conform to the generic cliaracters embracing the whole of 
the typical species ; it is, therefore, an altogether aberrant form of Tryplasma, 

The species is named in honour of Mr. K. A. E. Murray, formerly 
Government Geologist of Victoria. 

Locality. — Waratah Bay, near Wilson's Promontory, S.E. Victoria 
{Geological Survey of Victoria and National Museum Collections^ 
Melbourne). 



Tryplasma liliiformis, sp. nov. 

(Plate XIV, Figs. 2 and 3 ; PI. XV, Figs. 2-4 ; PL XVII, Figs. 7 and 8 ; PI. XXIV, Fig. 1 ; 

PI. XXV, Fig. 8 ; PL XXVII, Figs. 1 and 2.) 

Specific Characters. — Corallum aggregate, hardly sub-compound, nor 
strictly fasciculate. Corallites liliaciform, stem-like below, with a diameter 
of five-eighths of an inch, expanding above into bell-shaped calices, two and 
a half to three inches in diameter; base sometimes j)edunculate. Proper 
wall narrow. Epitheca delicate, thin. Ruga) flat. Eadiciform processes 
long and well developed, irregularly scattered on the stems or basal portions 
of each corallite, and sometimes to be seen immediately below the calice 
margins. Calices wide and bell-mouthed, deep, with the bottoms flat or 
slightly concave. Septal lamellae very numerous, mere ridges, about fifty- 
eight in the stems and eighty in the calices, primary and secondary ; spines 
short and blunt, horizontal or slightly projecting upward. Tabula3 very 
numerous, complete and incomplete; complete tabulae horizontal, concave, 
or rolling, close in the stem, but much wider apart near the calice ; 
incomplete forming long, large, and often irregularly lenticular vesicles. 
Gemmation compound-calicular-rejuvenescent, two to three (? four) buds. 
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Observations. — ^The corallum of T. liliiformis is never compound in 
the strict sense of the word, nor can it be described as fasciculate, but the 
corallitcs appear to be aggregated into loosely constructed colonies. The 
corallites are remarkably persistent in form, resembling the calyx of a 
liliaceous plant on a stem. They are more or less erect, sub-parallel, and not 
twisted or tortuous. The radiciform processes are freely developed and often 
long (PI. XIV, fig. 3; PI. XXVII, fig. 1), for, irrespective of those attached 
to corallites, the surfaces of matrix hand-specimens are dotted with numerous 
portions and cross-sections of these rootlets ; fistulee proper appear to be absent. 

The bell-mouthed calicos are deep, in a few examples very deep, and 
in their lower portions straight- walled within. No other species of this genus 
appears to possess this form of calice so distinctly marked. Some of the 
bell-mouths attain to two and three quarter inch in diameter (PI. XXVII, 

The greatest number of septal lamellae counted inthecalices is eighty, 
but in the stem-like portions the number is less. The difference in length of 
the primary and secondary spines is but slight ; neither curved spines nor 
lateral denticles have been observed. 

The tabula) are very numerous, the complete floors regular as a rule, 
often wide apart, and not spined. When the plane of a cycle of septal spines 
is coincident with that of a tabula, peripheral nicks are left on natural 
transverse fracture. The vesicles formed by the incomplete tabulae vary 
much in shape when seen in longitudinal section, but the elongate lenticular 
outline predominates. 

In a transverse section prepared for the microscope, the proper wall 
when preserved appeys as a thin dark circle, with an inner zone of wavy 
stereoplasma encasing the septal laminae. In a longitudinal section the 
primordial line of the tabulae is sometimes visible, and there is always a 
secondary thickening of greater or less extent ; the stereoplasma of the wall 
and that of the tabulae are one, and continuous without a break, but that of 
the wall investment is distinctly wavy and that of the tabulae laminar. 

T. liliiformis possesses some characters in common with T. Wellington- 
ensis^ but the following points will Hei)arate them : — (1) The Wellington species 
does not possess the same stem-like prolongation ; (2) the calices are not 
bell-mouthed; (3) Gemmation is by single buds only; (4) the young coral- 
lites at once become turbinates, or some slight modification of this; (6) the 
distinction between the primary and secondary septal spines is very marked. 
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At first sight, the stem-like portion of the corallites, and the long 
corallites of T. dendroidea would appear to be one and the same. There is, 
however, this marked difference : — In the former the tabulae are almost always 
crowded together, irregular, and, more often than not, vesicular, whilst the 
tabulae of the latter are conspicuous by reason of their comparative regularity, 
horizontality, and rare vesicular nature. I freely confess I was for a long 
time in doubt how closely these forms were related to one another, for in 
T. liliiformis the bell-mouthed calices are supported with stem-like con- 
tinuations of unknown length resembling the corallites of T. dendroidea. 

The points relied on for specific separation are chiefly : — (1) Form of 
the corallites ; (2) copious development of radiciform processes. 

Of European species, T. ( Calophyllum) eurycalyx^ Weissermel, is very 
closely allied here, both in the form of the calyx and method of budding. 

Localities. — Hatton's Corner, Yass River, near Yass, County Murray 
(Geological Department, University) : DerrenguUen Creek, a branch of the 
Yass River, Portion 10, Parish Yass, Coimty King (C. Cullen, W. S. Dun^ 
and A. J, Shearaby — Mining and Geological Museum; A, J. Shearsby — 
Australian Museum) : Barber's Creek, a branch of DerrenguUen Creek, 
Parish Yass, County King {A. J. Shearsby — Australian Museum) : North- 
east corner of Portion 103, Yass River, Parish Warroo, County Murray 
{R. Etheridge — Australian Museum) : Seven miles west of summit of the 
Canoblas Range, near Orange, County Ashburnham {J. M. Cur ran — 
Australian Museum) : Parish Barton, County Ashburnham {C, A. Sussmilch — 
Technical College, Sydney). 



Tryplasma princeps, sp. not). 

(Plate XV, Fig. 1 ; PI. XVIf, Figs. 1-6; PI. XVIII, Figs. 1 and 7 ; PI. XIX, Figs. 1-3; 
PI. XX; PI. XXT, Figs. 1-9; PL XXII, Figs. 1 and 10; PL XXIII, Figs. 1-3.) 

Specific Characters. — Corallum consisting of simple solitary corallites, 
ultimately forming, by repeated budding, sub-compound masses or bunches. 
Corallites cylindrical to cylindro-ob-conical, large, stout, straight or rather 
curved, expanding slowly upwards from a more or less pointed base, attaining 
a length of at least eleven inches, by two and a half inches in transverse 
diameter ; section circular or oval. Epitheca ornamented by close, encircling 
lines. Radiciform processes well developed, large, but irregularly distributed, 
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chiefly present on the basal half of each corallite, single or in groups. 
Fistulae present in the rejuvenescent corallites only. £ugse fine. Calice 
deep and large, nearly straight-walled within. Septal laminse stout and 
strong, sixty-five to eighty, barely differentiated into primary and secondary ; 
spines practically of one length, short, stout> occasionally laterally curved, 
but not denticulated. Tabulae highly developed, at very irregular distances 
apart, sometimes much crowded together, complete and incomplete ; complete 
tabulae are horizontal or oblique, but more often rolling ; incomplete tabulae 
forming vesicles, either short and deep, and extending but a short distance 
from the wall, or elongately lenticular, and reaching nearly across the 
entire corallite ; longitudinal spines absent. Gemmation compound-ealicinal- 
re juvenescent, copious, marginal or intra-marginal, and apparently only taking 
place in the gerontic calyx; buds at least thirteen, laterally united or 
connected by fistulae. 

Observations. — The corallites of T. princeps vary from cylindrical to 
cylindro-ob-conical, Le.^ a form varying between cylindrical and an elongate 
reversed cone (PI. XVII, fig. 1 ; PI. XX, fig. 1). The corallites are straight 
or gradually curved, and, in the latter condition, closely resemble in external 
appearance the large Campophyllum giganteuviy Michelin, of the European 
Carboniferous Limestone. The upward expansion is slow, and proceeds from 
a more or less obtusely-pointed base. The large radiciform processes at the 
bases are a very prominent feature, represented by their wart- like broken 
bases, occurring singly or in groups. At PI. XVII, fig. Ic, will be seen a 
long process flattened against the side of the corallite and below the bud. I 
am imdecided whether to regard this as a part of a very long radiciform 
process, or as a fistula ; if of the latter nature it is the only instance in the 
mature state of this species. 

The septal laminae are very numerous, and, so far as my sections 
reveal, do not appear to vary materially in number in different parts of the 
corallum. The septal spines are strongly developed, and sometimes laterally 
curved. The separation into primary and secondary is very arbitrary; in 
some instances (PL XVII, fig. 5) it is clear enough, in others it is quite lost, or 
if may appear in one portion of a corallite, and not in another ; this separation 
seems to be influenced by the amount of stereoplasmic thickening present. 
As a rule, there is one cycle of spines in each old visceral chamber, or inter- 
tabular space ; but, in rare instances, whore the tabulae are distant from one 
another, two, or even three cycles have been observed. 
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One marked feature in this coral is the irregularity of the tabulae, 
both in their distance apart and in development. 

Compound calicular budding is very prolific in T, pHncepSj and takes 
place either from the calice margin of the mature corallite, or is intra- 
marginal, the new corallites soon becoming detached from one another, 
except that fistulas are sometimes seen to connect them. In the cylindrical 
specimen represented in PI. XVII, fig. 1 , there is one large bud ; in portions 
of two other similar specimens, six are apparent. In a smaller ob-conical 
individual (PI. XX, fig. 4), there are no less than thirteen young corallites, 
ten of them actually marginal, and the. other three intra-marginal. In 
PI. XVIII, fig. 1, are represented the two united portions of a really fine 
example of gemmation, the basal half consisting of three ob-conical corallites 
(PI. XIX, fig. 1), of which the largest is seen to be giving off seven still 
younger individuals, five marginal and two intra-marginal. In the lower 
transverse view of the upper half (PI. XIX, fig. 2), thirteen coraUites are 
visible, including the seven already mentioned, the remaining six having 
budded above the level of the fractured half. The upper or growing surface 
of this group (PL XIX, fig. 3), displays twelve well-developed corallites, the 
thirteenth having been crowded out. 

On the subject of compound calicular gemmation, so beautifully 
displayed in this corallum, Nicholson says : — ** The primitive corallite throws 
up from its calicine surface two or more buds, which, after reaching a certain 

size, in most cases repeat the process The necessary result of 

this is, that the aged corallum assumes the form of an inverted pyramidal 
mass, the base of which is formed by the primitive corallite. From the 
calice of this the secondary corallites diverge, and the surface of the entire 
mass is flattened or slightly convex. The calices of the secondary corallites, 
and the corallites themselves, may remain more or less completely separate. 
. . . . At other times the corallites are more intimately united by their 
walls, and the corallum becomes truly astraeiform.'* ^ This paragraph 
admirably expresses the condition in T. princeps^ except that not only are 
the younger corallites connected by their walls for a short length, but at times 
also by fistulae. 

It is difl&cult to imagine that the small buds represented in PI. XX, 
fig. 4, could ever attain anything approaching even moderate dimensions 
as compared with the more highly vigorous parent. Nicholson has suggested 

^Nicliolson — Trans. R. Soc. Eklinb., xxvii, p. 239. 
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an explanation of this, as follows : — " In this modification, the calice of the 
primitive corallite throws up a number of buds ; but the former does not 
seem to feel the stimulus to gemmation till it has reached a great age, and a 
corresponding size. The result of this is, that the secondary corallites remain 
more or less aborted, and do not appear to have sufficient energy to repeat 
the process of budding. Hence, in these cases, we have the fully developed, 
and often comparatively gigantic parent corallite, surmounted by a tuft of 
small undeveloped secondary corallites, springing from diflFerent points on its 
calicine surface." ^ 

In a horizontal section prepared for the microscope, the external wall 
appears as the usual dark circumferential line, sometimes with an inner zone 
of secondary stereoplasma, and sometimes without ; the latter, when present, 
is bounded inwardly by a thin dark ring, which possibly represents the 
primitive theca. If this be so, there is then an intra- and extra-thecal 
portion; the wall stereoplasma is grey in colour, homogeneous, and dense. 
The supposed primitive theca is, more often than not, absent when the septal 
lamellsB abut against the external wall. These lamellce may, or may not, 
consist of primordial septa, represented by dark rods, surrounded by stereo- 
plasma, having a feathery cone-in-cone structure, and projecting a short 
distance into the visceral chambers ; each cone-in-cone mass is separated 
from its neighbour by a thin fluctuating line. In the absence of the 
primordial septa, the surrounding stereoplasma and the fluctuating boundary 
lines are present all the same. The spines also differ in the same section ; 
they may be short, blunt, and triangular, forming a serrated edge to the 
stereoplasmic ring, or a series of definite short spines. 

In a longitudinal section the eye is at. first attracted by the thickness 
of the wall stereoplasma, intersected by an occasional primordial septum. It 
will be observed that some of the free ends of the spines are upwardly 
turned, or hooked. The primordial tabulcD and their stereoplasmic thickenings 
are also plainly visible. 

PI. XXI, fig. 8, represents a section cut longitudinally and some- 
what obliquely through the septal lamellu) immediately before becoming 
spinous; the primordial septa are distinctly visible. At first sight, these 
would appear to be dis8ei)iments ; but I regard these transverse lines as the 
cut ends of tabulee only. 

1 Nicholson —Trans. R. Soo. Edinb., xxvii, p. 240. 
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The structure of the radiciform processes is concentric (PI. XXII, 
fig. 10). 

I have included under T. princeps what might, at first sight, appear 
to be two distinct corals, looking at the outward form only. As far as my 
examination has gone, all, however, possess a similar internal structure. 
We sec, in the first instance, the long cylindrical Campophy Hum-like coral- 
lum (PL XVII, fig. 1), abruptly ending below in a much contracted and 
insignificant base, and bearing one bud above on the calcine margin. The 
next step in advance are the two corals (PI. XX, figs. 3 and 5), each giving 
off six buds, the naturally- weathered longitudinal section (PI. XX, fig. 2), 
and the spine-pitted specimen (PI. XV, fig. 1). We may now turn to the 
subjects of Pis. XVIII, fig. 1 ; XX, figs. 1 and 4. At first sight these more 
elegantly shaped and rather ob-conical forms convey the impression of a 
distinct species, but, as already stated, the inner structure is the same as the 
cylindrical specimens, the gemmation is identical, and, if the central portion 
of PL XX, fig. 1, be taken only, there would be no distinguishing it from 
PL XX, fig. 5, or the central part of PL XVII, fig. 1. Lastly, we have 
before us tlie beautiful specimen, PL XVIII, fig. 1. If PL XX, fig. 1, be 
admitted to be conspecific with PL XVII, fig. 1, there is nothing to prevent 
PL XX, figs. 4 and 6, being so also. 

I am in doubt as to the identity of PL XXII, fig. 1. The internal 
structure is that of this species, but the three very prominent bourrelet 
calice margins would imply that the original calicine disc gave off but a 
single bud at a time, each bud repeating the process in a similar manner to 
some individuals of T. wellingtonensis. 

Lindstrom's illustration of his Amplexus appendiculatua of the Upper 
Silurian rocks of China would imply a close relationship with the present 
species. 

Localities. — Boree Creek, Portions 2, 3, 12^i^, Parish Cudal, County 
Ashbumham : Mandagery Creek, Portion 102, Parish Bell, County Ashburn- 
ham : Portions 84 and 92, Parish Culrindi, County Darling: Boundary, 
Portion 77, Parish Eurimbula, County Gordon: Portion 29, Parish Narragal, 
Molong District, County Gordon : east side of Portion 5, Parish Mumbil, 
County Wellington: l*brtion 98, Parish Gamboola, County Wellington: 
Portion 81, Parish Larras Lake, County Wellington : Jier's Farm, Ponto 
Road, eight miles from Wellington, County Lincoln : Portion 167, Parish 
Burdekin, County Inglis (C Cullen — Mining and Geological Museum). 
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Tbtplasmje, sps. 

Observations. — Specifically indeterminable corals have been met with 
at the following localities :— 

1. Boree Creek, Portion 12^i^, Parish Cudal, County Ashbumham 

{C. Cullm). 

2. Boree Creek, Portion 3, Parish Cudal, County Ashbumham (C. 

Oiillen) . 

3. Portion 39, Parish Narragal, County Gordon {C. Cullen). 

4. Portion 13, Parish Eurimbula, County Gordon (C. Cullen). 

5. Catambal Range, south of Wellington, County Gordon. 

6. East side of Portion 5, Parish Mumbil, County Wellington (C 

Cullen) . 

7. Portion 53, Parish Crawney, County Brisbane (C Cullen). 

8. Portion 51, Parish Turon, County Roxburgh (Jf. Morrison). 

9. Mt. Gray Mine, Mt. Gray, eight miles south-south-east of Trunkey, 

County Georgiana {T. A. Smith), 



PLATES AND EXPLANATIONS. 



Plates X-XX were prepared and reproduced by Mr. A. E. Dyer, and Plates 
XXI-XXVm were drawn by Mr. F. B. Leggatt, and lithographed 
by Mr. E. W. Minohen, at the Gk>yemment Printing Office, Sydneyt 
under the direction of Mr. W. A. Ghillick, Gk>yernment Printer. 

PLATE X. 

Tryplasma Lonsdalei, Eth, JiL 

Fig. L Large convex block seen from the base. 

Fig. 2. Ma.s8 of weathered corallites. 

a. Fistulse. 

Fig. 3. Another series of corallites, less weathered than in Fig. 2. 

a. Double gemmation. 
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PLATE XI. 



Tryplasma vermifonnis, Eih.fil, 

Fig. 1. VAiyoV of lirneHtono, with corallitcs lying in various directions. 

a. Double gemmation. 
/;. Coraliito with ej)ithec'a. 
r. Tr(»l)lo ^(Miimation. 
d. 
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Tryplasma Lonsclalci, Eth, Jii. 

V'lf^. '2. Portion of a hij^hly-woivtherecl corallum. 

a. 1 )ouhle gommation. 
h. Fintula*. 

Fi<^. 3. Another Hiinilar but Hinallor Hpcciinen. 

a. Double gemination. 
h. Fin tula*. 

Fig 4. Portion of a (toraihim whui in naturally- weathered transverse section. 

a, FiHtula. 
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PLATE XII. 

Tryplasma Lon8dalei, Eth, fil. 
Fig. 1. Sojall weathered block, with a fine example of double gemmation (a). 

Tryplasma Lonsdalei, var, scalanformis, Eth. fil. 

Jig. 2. Weathered surface of block, with scattered corallites. 

a. Double gemmation. 
h. Treble gemmation. 

Pig. 3. Scattered corallites on weathered limestone surface, displaying the regular, ateplike 
tabulse, which are equally well seen in Fig. 2. 
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PLA.TE XIII. 

Tryplasraa congregationis, Eth. Jil 

Fig. 1. Numerous sub-parallel eorallites on weathered surface of a limestone block. On the 

right-hand side are finely displayed the tiers of fistulse, and generally the regular 
tabula; ; at the bottom of the block is an instance of double gemmation. 

Tryplasma, sp. 
Fig. 2. Two very long eorallites of an undetermined species. 
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PLATE XIV. 

Tryplasma dendroidea, Eth,fiL 
Fig. 1. Group of young corallites. 

Tryplasma liliiformis, Eth. Jil, 

Fig 2. Weathered longitudinal sections of several corallites. 

a. Bud. 
h. Expanding calice. 

Fig. 3. Weathered matrix surface showing a characteristic corallite, and numerous scattered 

radiciform processes (a). 

Tryplasma Lonsdalei, var. scalariformis, Eth, 

Fig. 4. Weathered longitudinal sections of numerous corallites. 

a. Treble buds. 



PLATE XV. 

Tr}pla.sma princeps, Kth.Jil, 

Fig. 1. Portion of a Ijigbly-wcathoreKl large cylindrical coralHte, showing the vertical grooves 

left by the removal of the septal lamella*, and holes by that of the septal spines. 

Try plasma liliifonni», Eth, JiL 
Fig. 2. A typical comllite with bell-mouthe<l calyx, seen in natural longitudinal section. 
Fig. 3. Two corallites generally similar to Fig. 2, springing from the same parent corallite below. 
Fig. 4. Natural longitudinal section of a corallite, with unusually thick walls. 

Try plasma dendroidea, Eth, JiL 
Fig. 5. Three young corallites, which, even at this stage, show indications of widening calioes. 

Tryplasma columnaris, Eth, Jil, 

Fig 6. Weathered corallite, displaying grooves left by the septal lamellae, and holes by the septal 

spines ; the edges of the tabulae are also seen. 

Tryplasma dendroidea, Eth, Jil, 
Fig. 7. A typical corallite fpur inches long. 
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PLATE XVI. 

Tryplasma, sp. 

Fig. 1. Polished limestone surface, with turbinate and curved corallites exhibiting copious 

bucMing. The regular tabulse are seen in all the corallites, varying in their degree 
of distance apart ; the central right hand corallite displays an expanding calice. 

Fig. 2. Transverse view of the same specimen. Partial union of the corallites is visible, and 

well-marked fistulie (a). 

Tryplasma Lonsdalei, var. minor, Eth,fil. 
Fig. 3. Transverse view of the small corallites of this species. 
Fig. 4. Longitudinal view of the same. 

Tryplasma wellingtonensis, Fih.JiL 

Fig. 5. Here are seen at least two, and perhaps three, corallites, surmounted one above the 

other. 

Fig. 6. Two corallites, the younger and larger springing from the calice margin of the parent. 

Fig. 7. A more or less turbinate corallite. 

Fig. 8. A curved corallite, with contracted peduncle-like base. 

Fig. 9. A small corallite, bent at a right angle. 

Fig. 10. The calice of Fig. 9. 
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PLATE XVII. 



Tryplasma princeps, Eth,fiL 

Fig. 1. Tho largest single corallite known, with above a bud (a), which at first sight would 

appear to l>e wholly parietal, but in reality is half parietal, half ealicular. 

a. Bud. 

b. Radiciform basal processes. 

c. Radiciform process, or fistula (?). 

Fig. 2. Base of a similar corallite to Fig. 1, with radiciform processes (a), latei'al view. 

Fig. 3. Base of a smaller cylindi-ical corallite, with radiciform processes (a). 

Fig. 4. Polished section of a large calice, exhibiting septal lamella; and spines. 

Fig. 5. Polished section of a small corallite taken near the base, distinctly showing septal spines 

of two orders. 

Fig 6. Naturally-weathered longitudinal section of a curved corallite, exhibiting very incomplete, 

and at times distant tabula*, doubtfully referred to this species. 

Tryplasma liliiformis, Eth. fil. 
Fig. 7. Small corallite rapidly expanding to form the large calice, with ealicular bud above (a). 
Fig. 8. A similar corallite without a bud, but with distinct ruga*. 



PLATE XVII r. 

Trj'plasma princeps, Eth,JiL 

Fig. 1. A very fine example of calicinal budding. Below are three obconical or cjlindro-conical 

corallites united by their walla ; the larger gives off a number of younger cylindro- 
conical individuals, of which four are here visible. 

Tryplasma dendroidea, Elh, JiL 

Fig. 2. A parent coraliite, and an example of double gemmation. 

Fig. 3. Another specimen similar to Fig. 2. At the top of the right-hand coraliite the septal 

lamellfB are visible ; tabula; are also seen throughout. 

Fig. 4. An instance of triple gemmation ; the finely-lined epitheca is >-i8ib!e by the aid of a 

magnifying glass. 

Fig. 5. Longitudinal, weathered section of a coraliite, below giving rise to three buds ; above, 

another coraUite with two buds, the former appearing to have organic attachment 
to the lower group. 

Fig. 6. Longitudinal weathered section of a coraliite below, giving rise to three buds, one very 

much younger than the other two. 

Tryplasma princeps, Elh.JlL 
Fig. 7. A young coraliite, 
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PLATE XIX. 



Tryplasma princeptj, Eth, Jil. 

Fig. 1. Transverse view of the basal half of PI. XVII F, Fig. 1, the largest corallite displaying 

seven calicinal rejuvenescent corallite buds. 

Fig. 2. Transverse view of the lower fractured surface of the upper half of PL XVIII, Fig. 1, 

with thirteen young corallite, of which eleven are visible 
a, Fistulte. 

Fig. 3. The upper surface of Fig. 2, with twelve corallites, the thirteenth having been crowded 

out. 

Tryplasma Lonsdalei, Eth. Jil. 

Fig. 4. Small group of corallites seen in transverse fractured section. 

Tryplasma columnaris, Eth. Jil, 
Fig. 5. Portion of a corallite, partly decorticated, showing the septal spine holes. 

Tryplasma dendroidea, Eth. Jil, 
Fig. 6. A small individual, showing triple gemmation. 
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PLATE XX. 

Tryplasma princeps, Eth.Jil. 

Fig. 1. CylinclrcK)l)conical cbrallite, with radiciform baHal processes {a). 

Fig. 2. Natural longitudinal section of a similar specimen, with crowded tabular. 

Fig. 3. Calice of a cylindrical example, with six rejuvenescent buds. 

Fig. 4. A much decorticated, slightly curved coral, with thirteen calicino-marginal rejuvenescent 

buds. 

Fig. 5. Calice similar to Fig. 3, with six rejuvenescent buds. 

Fig. 6. Another example, in which there are five small calicino-marginal buds. 



PLATE XXI. 

Tryplasma princepa, Eth.JiL 

Fig. 1. Decorticated obconical corallite, with pitted grooves representing the septal lamcUseand 

spines, the longitudinal ridges indicating the nig». 

Fig. 2. A portion of the surface towards the base of the same corallite (Fig. 1) more highly 

magnified. 

Fig. 3. A portion of a longitudinal section of a corallite, prepared for the m'croscope, showing 

the bases of the septal lamell:ie, and the tabulae. 

Fig. 4. Tlie lower left-hand corner of Fig. 3 highly magnified, displaying the primordial septal 

lamella*. 

Fig. 5. Transverse section of a corallite, prepared for the microscope, with the thick peripheral 

septal zone, septal spines, and cut edges of tabulfe. 

Fig. 6. A small portion of the septal zone, highly magnified. 

Fig. 7. Longitudinal section, prepared for the microscope, showing calic*e, septal spines, and 

tabulae. 

Fig. 8. Transverse section of a smaller corallite, prepared for the microscope, exhibiting the 

septal spines and cut edges of tabulse. 

Fig. 9. A few of the septal spines, highly magnified. 

Tryplasma congregationis, EthJiL 

Fig. 10. Portions of three corallitos in longitudinal section, prepared for the microscope^ 

exhibiting, regular complete tabulw ; one of the corallites sends forth two fistulse, 
and two others are seen in transverse section in the matrix. 

Tryplasma wellingtonensis, EthJiL 

Fig. 11. Transverse section of portion of a corallite, prepared for the microscope, showing the 

septal spines and vesicular tabula;. 

Fig. 12. A portion of Fig. 1 1 highly magnified. 



PLATE XXII. 



Trypla«ma princep«, EihfiL (?) 

Fig. 1. A large corallite, with strong bourreletH or accretion rings, in which it departs widely 

from this species. 

Tryplasma wellingtoneneis, Eth.JiL 

Fig. 2. A turbinate corallite, with a portion of the wall i*emoved, showing the septal lamellic 

grooves and holes left by the septal ^ipines. 

Fig. 3. A small calice, displaying the primary septtil spines and secondary granules, tabula*, and 

radiciform processes. 

Fig. 4. Some of the septal spines and granules fi*om Fig. 3 enlarged. 

Tryplasma derrengullenensis, Eth,JiL 
Fig. 5. A small turbinate corallite, with bases of radiciform processes. 

Fig. 6. A more obconical corallite, showing the remains of the calico with the grooves left by 

the primary and secondary septal lamellw, and the holes by the septal spines of the 
two orders. 

Fig. 7. A number of the septal grooves and spine holes highly magnified. 

Fig. 8. A more or less distorted corallum, turbinate below, cylindrical above, with bases of 

radiciform processes. 

Tryplasma delicatula, EthfiL 
Fig. 9. Transverse section of two corallites prepared for the microscope. — x 3. 

Tryplasma princeps, Eth,Jil. 
Fig. 10. Transverse section of a radiciform process prepared for the microscope. — x 3. 

Tryplasma dendroidea, Eth.JiL 

Fig. 11. Parent corallite and four buds. 

Fig. 12. „ and three buds. 

Fig. 13. Polished longitudinal section of part of a corallite, showing regular complete tabulae. 

Fig. 14. Transverse section of a corallite, prepared for the microscope, with sharp acicular septa 

spines, and wide central tabulate area. — x 2. 

Fig. 15. Transverse view of a naturally-fractured corallite, 'displaying a tabulum with circum- 
ferential septal nicks. 

Tryplasma, sp. 

Fig. 16. Transverse section prepared for the microscope of a corallite of the coral represented in 

PI. XVI, Figs. 1 and 2, showing the thickened wall and septal teeth. — x 2. 



PLATE XXIII. 



Try plasma princeps, Eth.fiL 

Fig. 1. A longitudinal section, -iirepared for the microscope, of a large cylindrical corallite, 

showing the thickened wall and broken-up tabulte. 

Fig. 2. A similar section of part of another cylindrical corallite, exhibiting the thickened wall, 

and septal spines ; the tabuhe are less l?rcken up, some complete, others forming 
lenticular vesicles. 

Fig. 3. A portion of the wall of Fig. 2, showing the septid spines. 

Tryplasma vermiform is, KiU fd. 

Fig. 4. Longitudinal section of a corallite, pi*epareil for the microscope, shoMing the distant, 

complete, and horizontal tabula* ; in one of the latte r is a peculiar medium dip. — x 2i. 

Fig. 5. Transverse sections of four corallites, prepared for the microscope ; one of these shows 

a very beautiful example of compound calicular rejuvenescent budding. 

Tryplasma delicatuhi, Eth.fd. 
Fig. 6. Longitudinal section of several corallites, with fistula' and tabular spines.— ^x 2. 

Fig. 7. A small portion of one of the corallites highly enlarged. 

Tryplasma, sp. 

Fig. 8. Longitudinal section, prepared for the microscope, of portions of two corallites of the 

coral represented in PL XVI, Figs. 1 and 2, showing the septal spines and 
complete tabula\ — x 2. 

Tryplasma dendroidea, Eth,fd, 

Fig. 9. Transverse section of a corallite, prepared for the microscope, hhowing delicate short- 

acicular septal spines, and the wide tabulate area. — x 2. 

Tryplasma congregationis, Eth.JiL 

Fig. 10. Transverse section of one and a half corallites, prepared for the microscope, with similar 

septal spines to those in Fig. 9. In the right-hand half-corallite is a portion of a 
rejuvenescent bud (?). 



PLATE XXIV. 

Trvplasiua liliiforiiiiH, Eth.JIl, 

Fig 1. Portion of a corallite in longitudinal section, prepared for the microscope, exhibiting a 

portion of the calico and tabula* below, -x 2. 

Trj'plasnia columuaris, Eth,ftL 

Fig. 2. Longitudinal section of ix)rtion of a corallite, prepared for the microscope, displaying 

the thick solid walls, septal spines, complete and incomplete tabule and spines 
thereon. — x 2. 

Fig. 3. Similar transverse section, exhibiting the cut'edges of vesicular tabulte, and the cut ends 

of the vertical spines. — x 2. 

Fig. 4. A few of the cut ends (Fig. 3) of the tabular spines more highly magnified. 

Fig. 5. Another transverse* section of a corallite prepared for the microscope. Htre the wall is 

very much thickened, and the primary septal spines greatly elongated ; the vertical 
spines are again visible. — x 2. 

Tryphisma dendroidea, Eth.JiL 

Fig. 6. Longitudinal section of a small portion of a corallite, prepared for the micro8CO|>e, 

exhibiting characteristic tabular. — x 2. 

Tryplasma Lonsdalei, var. scalariformis, Eth.fiL 

Fig. 7. Transverse sections of two corallites, prepared for the microscope ; the upper shows a 

rare feature in thii species — the cut edge of an incomplete tabulum. — x 2. 

Fig. 8. Similar longitudinal section, exhibiting the regular step-like tabulae. — x 2. 

Fig. %i. Transverse section of a corallite, displaying the parent corallite and three rejuvenescent 

buds.— X 2. 

Tryplasma Lonsdalei, var, minor, Eth.fiL 

Fig 9. Longitudinal section of portions of two corallites, prepared for the microscope, showing 

septal spines and tabulae. — x 2, 
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PLATE XXV. 

Tryplasma Lonsdalei, var. scalariformis, Elh. fil. 
Fig. 1. Section of a piece of limestone, prepared for the microscope, with corallites both in 

transverse and longitudinal section. — x 2. 
Fig. 2. Longitudinal section of part of a corallite, showing incomplete fistulse. — x 2. 
Fig. 3. A similar section of another corallite, with a fistula cut across, and again enclosed in a 

second wall. — x 2. 

Fig. 4. Transverse section of a corallite, prepared for the microscope, exhibiting long septal 

spines, and the cut edge of a tabula. — x 2. 

Tryplasma Lonsdalei, Eth.fL 
Fig. 5. Longitudinal sections of portions of two corallites, prepared for the microscope, showing 

oblique, curved, or rolling tabulse and septal spines. — x 2. 

Tryplasma f^nsdalei, var, minor, Eth, fil. 

Fig. G. Transverse sections of three corallites, prepared for the microscope, showing the relatively 

strong septal spines in this variety. — x 2. 

Fig. 7. Similar longitudinal sections, one of the corallites displaying incipient fistulce — x 2. 

Tryplasma liliiformis, Eth.Jil. 

Fig 8. Longitudinal section of portion of a corallite, prepared for the microscope, showing 

complete and incomplete tabulae. — x 2. 
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PLATE XXVI. 



Try plasma Lonsdalei. Eth.Jil. 

Fig. 1. Traasverse sections of three corallites, prepared for the microscope. — x 2. 

Fig. 2. Similar section of another corallite cut obliquely with three tabulae, one with a central 

dip. — X 2. 

Fig. 3. Longitudinal section of a corallite, prepared for the microscope, displaying the septal 

spines and tabular, some of the latter in close groups. — x 2. 

Fig. 4. A similar section to Fig. 3. The tabula; are here even more clearly grouped, and many 

with downwardly bent edges. — x 2. 

Fig. 5. Another longitudinal section with septal spines, tabulae, and fistulae ; the third tabulum 

from the top of the section has an eccentric depression or dip, similar to that visible 
in Fig. 2.— x 2. 

Fig. 6. Transverse section of a corallite, exhibiting well developed septal spines on the right- 
hand side, moderately well developed spinas on the left, and on the bottom margin 
a few slight crcnulations representing the septal lamellae. — x 2. 

Fig. 7. One of the fistulse represented in Fig. 5, displaying septal spines at the entrance to the 

tube, highly magnified. 

Tryplasma Lonsdalei, var. scalariformis, Eth.JiL 

Fig. 8. Longitudinal section of a corallite, prepared for the microscope, exhibiting two 

rejuvenescent buds. — x 2. 

Fig. 9. Transverse section, prepared for the microscope, of four rejuvenescent buds, two on the 

point of separating into distinct corallites. — x 2. 

Fig. 10. Similar section of two rejuvenescent corallites and a portion of the parent. — x 2. 

Tryplasma Lonsdalei, var, minor, Eth, M. 
Fig. 11. Portion of a corallum, exhibiting a profuse development of fistulae. 
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PLATE XXVII. 

Tryplasma liliif oi mis, Eth, fil. 

Fig. 1. Weathered surface of matrix, with two corallites, apparently united ; radiciform processes 

proceed from both. 

Fig. 2. Stem portion, with expanding corallite above. 

T. d« ndroidea, Eih, Jil 
Fig. 3. Two corallites, proceeding from the parent below, highly weathered. 
Fig. 4. Very much weathered specimen, with excellent examples of budding. 



Ka. am. Smm H.S.W., Ph. Ho. 13. 




PLATE XXVIII. 



Tryplanna (l) Murrayi, Eth. Jii. 

Fig. 1. A bunch of coniUites, showing the geneiul featurt?s of the specieH. 

Fig. 2. Portion of a calico, exhibiting septal Hpincn. 

Fig. 3. Transverse section of part of a corallite, prejwired fi>r the microseopo, displaying septal 

spines and dissepimental tissue. 

Fig. 4. Natural longitudinal Eei*tion of part of a corallite, showing septal spines on the right-hand 

side. 

Fig. 5. Portion of the weathered surface of a corallite, with dissepimental tissue. 

Fig. 6. Natural fractured and weathered oblique section of the peripheral area, with dissopiuien 

tissue. 

Fig. 7. A portion of the section representee! in Fig. 3, highly magnified. 
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